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Garrett L. Morrison and Yash Paul 
Virmani (left to right), Research and 
Development Department of the State 
Highway Commission of Kansas, ob- 
serve vapor rising from electrically 
charged copper screen used as the 
positive pole on bridge deck to re- 
move chloride from concrete. The 
small blocks are weights to hold 
screen in direct contact with bridge 
deck. 


Dwight E. Robinson 


A team of research and development employees of the 
State Highway Commission of Kansas are exploring a 
new method of removing chlorides from bridge decks in 
san effort to eliminate concrete deterioration caused by 
Ndeicing chemicals. 


Developing the electro-osmosis technique as a research 


project has been a cooperative effort by Garrett L. Mor- 
jrison, research geologist, Yash Pau! Virmani, research 
ichemist, Wayne Stratton, maintenance and materials de- 


'velopment engineer, Car! Crumpton, assistant engineer of 


research planning and development, and John Bukovatz, 
concrete research engineer. 

Also included in the objective of the project is the 
possibility of moving a polymer (form of plastic) into 
the concrete to fill the voids created by removal of the 
chlorides. 

The theory that direct electrical current will pass 
through concrete was first attempted in the laboratory. 
A reinforced concrete block made with saltwater was 
cast in the lab to use in the experiment. A number of 
people have used the electro-osmosis principle to move 
water through different types of soils, but many believe 
that concrete will not conduct electricity. The Kansas 


concrete electro-osmosis research team felt that concrete 


and soils would react similarly and that the unwanted 
chloride solution in bridge decks would act as a con- 
ductor of electricity in the bridge deck. 


lons (charged atoms), which are part of the molecular 


The author is assistant director of public information, State 
Highway Commission of Kansas. 
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makeup of all matter, have either positive or negative 
charges, and these ions will move when they are sub- 
jected to a charge of electricity. Positive ions will move 
toward a negative electrical pole, and negative ions will 
move toward the positive pole. Chlorides are negative 
ions. 

The top surface of the concrete slab was covered with 
a copper screen to form a positive electrode. The rein- 
forcing bars In the concrete were used as the negative 
pole. A direct electrical current was then applied to the 
electrodes. The negatively charged chloride ion in the 
water in the concrete block was then attracted to the 
positive pole formed by the copper screen at the top of 
the block. The tests showed the chloride water in the 
concrete slab was drawn to the surface. 

A number of materials were used in the lab to fill the 
pores (voids through which the chlorides are withdrawn), 
but none proved completely successful. The placement 
of a material in the pores is an important part of the 
project to prevent the concrete from taking on more 
chlorides after further deicing applications. 

A work program was set up to conduct the experi- 
ment on a bridge that had been subjected to deicing 
chemicals. The bridge recently replaced by a relocation 
of US-24 at Tonganoxie was selected. 

A 3x 4-ft (0.9 x 1.2-m) copper screen was placed on 
the bridge, and a gasoline-powered generator was used 
for the electrical power source. Direct current was at- 
tached to the bridge in the same manner as in the lab 
experiment, and the chloride was removed successfully. 

The experiment to fill the pores (voids) was started. 


Will Gilliland operates the trans- 
former used to regulate electrical 
current in bridge deck for removing 
chloride. 


The method used for the filling of voids was basically the 
same as the withdrawal method except in this procedure 
a liquid with positive ions (polymer) was used on the 
copper screen to move it toward the negative poles, 
which were the reinforcing bars near the bottom of the 
bridge deck. 

Furfury! alcohol, which is made from oat hulls and 
corn cobs, was used as the polymer. A catalyst was 
added to the furfury! alcohol. The electrical charge was 
transmitted through the liquid, forcing it to move into 
the pores of the concrete toward the negative poles. 

Heat created in the concrete from the electricity con- 
ducted through the concrete caused the polymer to be- 
come a solid plastic-like material. Tests show the electri- 
cal charge raised the heat of the bridge deck to approxi- 
mately 175 F (80 C). Core tests showed that the polymer 
was moved to a depth of 15 in. (38.1 cm) into the bridge 
deck, which was the level of the bottom reinforcing steel. 

Kansas is believed to be the only state at the present 
time to be researching the electro-osmosis technique for 
the removal of chloride from concrete and the emplace- 
ment of sealants. Concrete deterioration caused by de- 
icing chemicals is a national problem, which has not been 
solved. An inexpensive method that would successfully 
eliminate this would result in the savings of millions of 
dollars a year on bridge repairs throughout the nation. 


ouisiana Weighs 
Trucks on the Run 
to Help Lengthen 
Life of Pavement 


jray by the Louisiana Department of Highways. 

|, Researchers will use computerized equipment that 
fan weigh vehicles while they are moving at normal 
poeeds on the roadway to learn how heavy traffic af- 
fects the life of different pavements. 

The study will be conducted on a 9-mile (14-km) 
Fest section that is under construction on US-167 and 
|US-71 between Meeker and Chambers, south of 
alexandria. The test section will have 14 areas com- 
posed of different thicknesses of pavement. 

When the test highway is opened to traffic in mid- 
#976, the computer will record the weight of trucks 
Hsing it while they are in motion. Only trucks will be 
Becorded, for they are the greatest single influence on 

e life of any pavement, explained Lacey Glascock, 
noordinator for the research project. 

“The main purpose of this study is to evaluate the 
riteria we are using to design highway pavements,” 
sslascock said. ‘The criteria we are now using is based 
on national standards, but we feel that Louisiana’s 
#eculiar materials and moisture conditions may require 
nOme Changes in the design procedure so that it will 
more accurately fit our conditions. 

“The computerized weighing equipment is going to 
Sontribute greatly to this study because we must have 
accurate data on truck traffic to obtain the best cri- 
teria for designing highways. With the information 
provided by this study, engineers will be better able to 
design a highway pavement for any given amount of 
ruck traffic,’’ Glascock explained. 

He said that engineers design highways primarily on 
-he basis of the number and weight of trucks using it 
daily, because their weight is far greater than that of 
other vehicles. 

The most common truck hauling freight in Louisiana, 
3 3-axle tractor with a 2-axle semitrailer, on the average 
's the equivalent of more than 4,600 cars in its wear 
3nd tear on pavement, Glascock said. 

A project to test the accuracy of the computerized 
weighing equipment was recently completed on US-190 
west of Port Allen. The computer was housed in a 
trailer beside the highway and connected to a signal 
box on the roadside. This box was wired to metal 
joad plates and speed loop detectors in the westbound 
lane of traffic. ; 

As trucks crossed the metal plates, signals were In- 
stantaneously transmitted to the computer, and num- 
sers flashed on a screen telling the speed of the truck 
and the weight on each axle. A highway technician 
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James Burt, a researcher with the Louisiana Department of 
Highways, tests a computerized system that weighs trucks 
while they are moving at normal highway speeds. The trucks 
are weighed by the use of metal load plates, which are placed 
in the surface of the highway and are connected by wires to 
the computerized equipment in a trailer by the roadside. Burt 
is radioing a permanent highway department weighing station 
about 5 miles (8 km) away to have the computer’s data com- 
pared with the weight taken at the station. He served as co- 
principal investigator for a recently concluded project to test 
the equipment 


compared these weights by radio with those obtained 
at the highway department’s weighing station located 5 
miles (8 km) west of the test site. 

The computer is programmed to record only vehi- 
cles with wheel weights of 1,500 Ib or more so that 
cars will be eliminated from the experiment. In addi- 
tion to recording individual wheel weights and speed, 
the computer also records the length of the truck, the 
distance between axles, and the total weight. 

Preliminary results of the test program showed that 
the equipment was performing satisfactorily and in 
general was accurate by +8 percent of exact weight. 
This would indicate that the equipment is accurate 
enough for planning purposes, but probably not ac- 
curate enough for enforcement of weight limits. It 
could be used as a type of screen in enforcement by 
singling out trucks that seem to be overweight so that 
they could be stopped at weigh stations. The biggest 
advantage of the equipment is the large amount of data 
that can be collected without stopping vehicles. 

Dennis Babin, the research engineer who was in 
charge of testing the equipment, said it could be im- 
portant to future highway planning because of the 
amount and accuracy of data it can record on moving 
traffic. 

“Now the highway department crews have to collect 
truck weight data with portable scales, and they have 
to stop each truck to weigh it,’’ Babin said. “With this 
equipment, they can weigh trucks passing within 1% 
seconds of each other, and for as long a period of time 
as desired.”’ 


Typical of Washington State’s modern 
highways is Wash-90, entering Spokane. 
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~ MANAGEMENT 


The Washington State System 


Hollis R. Goff 


The highway research management policy of the Wash- 
ington State Department of Highways reads as follows: 


... to encourage the advancement of highway engi- 
neering and transportation through a program of 
research recognizing the benefits of operations which 
may result from these research efforts and to assign a 
high priority to research and the implementation of 
its results so that these benefits may be realized as 
soon as possible. 


That the highway commission and the department are 
committed to carrying out the policy is indicated by 
their willingness to commit an average of $400,000 per 
year to research during the past 5 years. Even in these 
times of reduced revenues, $500,000 has been pro- 
grammed for fiscal year 1975. This represents a sub- 
stantial amount of state funds in addition to the federal 
HP&R funds. 

Three specific research objectives carry out the de- 
partment’s policy and support national research goals: 
to improve highway planning, design, construction, and 
maintenance as part of the integrated transportation sys- 
tem in the state of Washington; to advance the role of 
highway transportation in promoting good land use and 
urban development by improving the safety, service, and 
operation of existing highway systems; and to foster the 
integration of highways into the community through im- 
proved identification and measurement of social, politi- 
cal, economic, and aesthetic factors in highway transpor- 
tation. - 

The tasks required to accomplish these objectives are 
identify highway needs; manage and conduct research 
projects and programs; monitor past and current research 
and distribute findings as appropriate; evaluate new pro- 
cedures, techniques, materials, and products; and oversee 
the application of research results. 

In carrying out these objectives and tasks, the depart- 
ment conducts research in problem areas related to its 


The author is assistant director for planning, research, and state 
aid, Washington State Department of Highways. 


A research technician operates the conductivity test apparatus 
used to evaluate bridge deck waterproofing membrane systems 
in the laboratory of the Washington State Department of 
Highways. 


own particular highway transportation operations and 
encourages NCHRP or FCP to undertake those programs 
having regional or national implications. 

To solve problems that arise in one of the functional 
areas of planning, design, construction, maintenance, and 
management in a timely, economic, and effective manner 
requires that a research management program be estab- 
lished and that the program involve the highway engineer 
or other professionals deeply enough in the specific re- 
search project so that they can produce meaningful and 
applicable results but be relieved of the administrative 
details associated with research such as budget, proposal 
preparation, and funding. Washington has established a 
research administrative organization, a policy guidance 
body, and a means whereby all department personnel 
may participate in the research program. 

Organizationally, the Research Division is under the 
department's assistant director for planning, research, 
and state aid (PRSA). The assistant director acts as the 
research program manager for the department and serves 
as the chairman of the advisory committee. He is the 
official highway research coordinator with all government 
and private agencies. He is responsible for monitoring 
research and recommending changes in policy and pro- 
cedures to ensure timely incorporation and use of re- 
search results in the department's operations and the 
establishment of priorities. The principal functions of 
the Research and Special Assignments Division are as 
follows: 


1. Administer the research program, considering recom- 
mendations by the Research Advisory Committee and 
policy decisions of the department's assistant director 
and director; 

2. Prepare the annual research work program and sup- 
porting budget; 

3. Coordinate activities with the Transportation Research 
Board and other outside research agencies and activ- 
ities; 

4. Develop and promulgate instructions pertaining to re- 
search, including the Research Manual, and distribute 


research results within and outside the department; 
5. Provide liaison between PRSA and all other depart- 
ment agencies pertaining to research matters, and 
6. Monitor and promote implementation of research 
findings from any source. 


The department established the Research Advisory 
Committee to assist in the development of policy; evalu- 
ate the requirements for research and recommend project 
priorities; review and evaluate research program progress, 
accomplishments, and management; and review and eval- 
uate the results of the research. The committee consists 
of each of the assistant directors of construction and 
materials, highway development, management services, 
toll facilities, maintenance and administrative services; 2 
district engineers; and the deputy director who is an ex 
officio member. The director of highways appoints the 
2 district engineers on a yearly basis, one from each side 
of the Cascade Mountains. The highway librarian, public 
information officer, FHWA representative, and others 
who have an interest are invited to attend all meetings. 
This committee meets quarterly, or more often if the 
need arises. 

he committee provides a forum for discussion and 
review of the progress of research. It allows the re- 
searcher or potential researcher an opportunity to pre- 
sent ideas, exchange information, and discuss problems. 

The department's Research Manual provides guide- 
lines for nondepartment and department personnel who 
are interested in doing research on a specific problem or 
who may have a better way to perform a function. The 
manual also defines the responsibilities of the various 
staff positions in the Research Division and of other 


evaluating the proposed research project. 


positions in the department as they relate to the research 
program. 

Figure 1 shows the flow of activities from the begin- 
ning of an idea to the implementation of results. The 
manual clearly enumerates the various steps in the devel- 
opment of a project proposal and gives guidelines for 


The department conducts all research studies in-house 
except when the necessary skills or equipment are not 
available within the department. Research studies per- — 
formed by department people tend to produce solutions 
that can be readily implemented in the department. If 
the necessary resources are not available in-house, the 
department normally looks to the 2 state universities or 
to a nonprofit institution to undertake the research and, 
if necessary, to the private sector. 

Close liaison is maintained by the Research Division 
staff as the research progresses; periodic reviews are made 
to provide the department and the researcher the oppor- 
tunity to discuss progress and become better acquainted 
with each other’s respective needs, objectives, and areas 
of concern. These reviews are the surveillance visits to 
each project at approximately 3-month intervals by 
either the division or department representatives. In ad- 
dition, annual review sessions are attended by departmen 
representatives and representatives of FHWA, industry, 
or other research agencies if they are involved as co- 
sponsors or contributors. 

Quarterly reports and a final report are required on 
each research project. The final report completely docu- 
ments all technical data and analyses including research 
findings. Copies of the final report are customarily sent 
to the state library system, all other states, various techni 
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al information services, and FHWA (if it participates) 
7 further distribution. 

_ The most important aspect of managing an active re- 
earch project is to be sure that the department's princi- 
jal investigator fully understands the problem being re- 
sarched, is knowledgeable of research procedures, and 
as adequate time and resources to properly manage the 
search project. 

Other areas that require close attention and adequate 
Wanagement are ensuring that schedules are maintained 
nd that the research is productive and is not being 
arried on by the researcher just to have something to 
0. Disposition of equipment purchased under the re- 
2arch agreement is also important. The research man- 
ger must be sure that there are adequate funds for pre- 
aring and publishing a final report. 

Other important phases are making the literature 
zarch, collecting of research documents, and com- 
lunicating. 

Close liaison maintained by the research administra- 
ve staff, the highway department technical librarian, 
1d the 7 districts assists in stimulating interest in re- 
arch programs, results, documentation, and implemen- 
tion. 

Implementation of research results is the key measure 


ee 


State Capitol and Office Buildings, 
Olympia, Washington 


of the success of research. Some research cannot be di- 
rectly implemented, and some results in negative findings. 
Many times research results are implemented piecemeal 
during the research process. Most research conducted 
for and by state highway departments is to solve prob- 
lems and, therefore, produces solutions that can be 
applied. 

Implementation of these solutions will normally re- 
sult in changes in design criteria, specifications, operating 
or administrative procedures, organization or equipment 
and other material changes, or changes in technical and 
professional qualifications of personnel involved in vari- 
ous department activities. 

Resistance to change seems to be inherent in all opera- 
tions; therefore, a ‘‘selling’’ job is sometimes necessary 
before changes are possible. Managers, who must make 
the decisions to change, need to be kept informed of 
progress in research so that changes can be planned for. 
The means by which this is accomplished is a continuing 
information program through the Research Advisory 
Committee and the research and technical coordinator, 
liaison visits by the research staff to all operating activi- 
ties of the department, and training of personnel as part 
of the research project. 
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Pursuing the villain in a high-speed car chase, movie 
hero James Bond speeds up the twisted remains of a 
broken bridge over a Thailand river, loops his car in a 
360-degree barrel roll over a 50-foot gap, and lands 
safely on the other side in time to catch up with his 
surprised antagonist. 

Viewers of the film, The Man With the Golden Gun, 
might dismiss this spectacular stunt as being a piece of 
camera trickery. It was in fact performed exactly as 
seen on the screen and was made possible by an 
electronic-age computer program that may eventually 
make the nation’s highways safer. 

The sophisticated computer program, developed by 
Calspan Corporation of Buffalo, New York, was used to 
design the intricate takeoff and landing ramps, which 
were fabricated from teakwood to Calspan specifications 
by native labor in Thailand, where filming took place in 
the spring of 1974. 

The computerized highway safety research program 
in which the spiral jump has its roots was developed dur- 
ing a 5-year period under the direction of Raymond R. 
McHenry, assistant head of Calspan’s Transportation 
Safety Department. The program, which is now being 
applied to various aspects of future highway safety, is 
aimed at the eventual reduction in damage to cars and in- 
juries to motorists that often occur when cars shoot off 
the road in accidents involving a single car, a common 
type of highway mishap. 

It was a modification of the same computer program 
that was used by McHenry, inventor of the spiral jump, 
in the design of the ramps. A high-speed computer 
solved the 100+ equations that describe the vehicle mo- 
tions in fewer than 20 seconds. McHenry noted that it 
would take years of an engineer's time to work out a 
single solution by manual calculation. 

The ‘‘drivers’’ on 33 computer runs who were “‘killed”’ 
or ‘injured’ were represented by equations—not human 
beings. Without the computer techniques, a manned 
spiral jump might never have been attempted, he added. 
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‘One of the big advantages of advanced computers ii 
highway safety research is that, when properly ‘taught,’ 
computer can predict how an automobile will behave ir 
any accident situation—or in the controlled violence of 
the spiral jump,’ McHenry explained. 

The modified 1974 American Motors Hornet that 
made the spiral jump in Thailand has its steering wheel 
in the center of the car to provide even distribution of 
weight and safety for the driver, who wore a double ove 
the-shoulder, aircraft type of restraint system. The car 
is also equipped with a Grand National “roll cage’ in 
case of emergency. 

Calspan’s computer-prediction technique involves th 
description of various aspects of the automobile, such é 
its suspension system, weight, and center of gravity, in 
terms of complex equations that are fed into a comput 
for solution. Engineers also formulate equations that 
describe the roadside environment that a car might 
traverse in a single-car accident. 

With such equations, a computer is capable of predic 
ing how an automobile will behave in various maneuve 
while traversing irregular terrain, such as bumps, ditche 
and embankments; or while crashing into roadside ob- 
stacles, including curbs, trees, utility poles, guardrails, 
and bridge railings. The equations in this mathematical 
tool are unique in that they are the first ever to incorpc 
rate both a car’s ride characteristics, such as bouncing, 
pitching, and wheel hop, and its cornering motions. Th 
the computer can predict a car's behavior at the outer 
limits of driver control in violent events such as when a 
car leaves the road surface or when the car strikes a pot 
hole or other obstacle and its suspension system bottor 
out. 

In essence, this mathematical description, or model, 
of the car and the roadside environment is an advanced 
tool that will enable engineers to design the most effec- 
tive energy-cushioning roadside barriers and features of 
the car that will give the motorist a better chance to sul 
vive a severe single-car accident. 


Driver Lauren Willert crosses a Thailand 
river in an unconventional manner 
during a chase scene from the latest 
James Bond film, The Man With the 
Golden Gun. The configuration of the 
ramps at either end and the computa- 
tion of speed, vehicle weight, and 
other factors were determined by 
Calspan Corporation using a sophis- 
ticated computer program. The ramps 
look flimsy, but are actually rigidly 
constructed of teakwood. 
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71 Raymond R. McHenry, inventor 
of the Spiral Jump, and assistant head 
of Calspan’s Transportation Safety 
Department, examines a computer 
printout of the jump. 


2 Comparison of the computer pre- 


diction (left) with an actual test jump 


shows a remarkably close similarity 
at each of the 5 stages. 


During the course of the research program, Calspan 
also developed techniques for creating computerized 
animated cartoons that graphically portray the motions of 
the car that were predicted by the computer. In making 
an animated cartoon, which can also be produced in 
movie form, the computer creates a series of line draw- 
ings with tiny dots of light on a cathode-ray tube, which 
is similar to a TV picture tube. The cathode-ray tube is 
exposed to motion-picture film and, by advancing the 
film between drawings, the cartoon is produced, frame 
by frame. 


The safety-oriented computer simulation program hi 
provided Calspan with a powerful new engineering tool 
for improving automobile handling characteristics and 
associated driver behavior and for analyzing the effecti 
ness of various roadside safety improvements. Further- 
more, it graphically illustrates the ever-broadening rang 
of applications of computer-simulation technology in 
automotive safety and transportation, in both the publ 
and private sectors. 


tailroad Research and Development 
jwings Back to the Proven 


mes H. Seamon* 


Yevelopments in fixed-guideway research and develop- 
nent during the last 2 years have shown a trend toward 
mproving the tried and true. Research efforts on high- 
Deed levitated vehicles are being phased out, generally 
n favor of further development of more conventional 
gilroad systems. Britain killed the Hovertrain Project 
necause it could not compete with the more conven- 
ional Advanced Passenger Train. 

France has followed Britain in abandoning the devel- 
ypment of tracked air-cushion vehicles. France has can- 
reled the proposed line from Cergy to La Defense in 
-aris and has no plans to carry forward the development 
f the Aerotrains. Japan’s Ministry of Transport has 
een critical of talk of ““maglev’”’ trains and has called in- 
tead for a second conventional high-speed Tokaido Line 
yy 1980. Nor are recent U.S. developments encouraging 
0 advocates of exotic guideway systems. Business Week 
eports that in the current budget Congress has cut the 
equested $11.7 million down to $3.7 million, split about 
qually between air-cushion and magnetic levitation re- 
earch. 

Even in conventional railroading, the simple and 
oven is finding favor over the more complicated. 
\mtrak has turned to locomotive-hauled cars rather than 
0 the more complicated Metroliner self-propelled cars 
or its new orders for corridor service. And Amtrak has 
dered the proven French turbotrain rather than newly 
eveloped models. 


The author is a railroad transport specialist on the staff of the 
Transportation Research Board. 


PLANNING AND ADMINISTRATION 


Research funds for exotic guideway 
systems have been slashed in the cur- 
rent budget by Congress from a re- 
guested $11.7 million to $3.7 million, 
affecting the development of vehicles 
such as the Grumman tracked air- 
cushion vehicle, seen here at the 
Federal Railroad Administration’s 
high-speed research center in Pueblo, 
Colorado. 


On the urban rail transit scene, BART is still working 
out problems in some of its more advanced systems, and 
the Washington Metro currently under construction will 
use more conventional, proven control concepts. The 
Morgantown PRT system is still unfinished and having 
troubles, and Pittsburgh's proposed Skybus may be 
dropped in favor of improved light-rail service. 
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As the promise of new systems recedes farther into 
the future, because of technical problems or questions 
of economic feasibility, new interest is developing in 
making better use of proven systems. Light-rail transit, 
used extensively in western Europe, where it is known 
as the Limited Tramway or pre-Metro, is now attracting 
attention in North America. Boeing is building new 
standard light-rail vehicles for Boston and for San 
Francisco. Pittsburgh, Philadelphia, and Toronto are re- 
building older light-rail vehicles, and Philadelphia is in 
the market for new vehicles. TRB will cosponsor a 
conference on light-rail transit systems in June in 
Philadelphia. 

Light-rail transit systems are generally considered to 
have a higher capacity and a higher average speed capa- 
bility than those of buses but to cost much less than con- 
ventional rail transit systems. Light-rail transit systems 
use an electrically powered vehicle on conventional rail- 
road track. The vehicle operates in a subway or on other 
private right-of-way in high-density areas and on the side 
of the road or even in the street in outlying areas. A 
completely new light-rail transit system is now being de- 
veloped for Newcastle-on-Tyne and its metropolitan area 
in Britain. 

Although light-rail transit was popularized and pushed 
to its current state of development in Europe, it is not 
really new to North America. Boston, Newark, Phila- 
delphia, Cleveland (Shaker Heights), and San Francisco 
for years have had light-rail systems, using modified 
versions of the old reliable PCC streetcar. 
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New Canadian Train Tested 
Over Thirty Thousand Miles 


The LRC, Canada’s new high-speed intercity passenger 
train, completed more than 30,000 miles (48 000 km) 
during extensive testing and main-track running during 
the last quarter of 1974. 

At the invitation of the U.S. Railroad Administration, 
LRC officials took the streamlined prototype locomotive 
and passenger coach more than 2,500 miles (4 000 km) 
from Montreal to the FRA High-Speed Ground Test 
Center at Pueblo, Colorado, for 7 weeks of severe daily 
high-speed running and testing. The LRC accumulated 
20,700 miles (33 120 km) during the various trial phases 
at Pueblo, before undertaking a 7,000-mile (11 200-km) 
return trip via the U.S. midwest and western Canada. 

A variety of test functions and analyses were carried 
out at the test center at Pueblo; duplication and elabora- 
tion of certain tests were scheduled for future Canadian 
runs. The testing program included fuel consumption, 
lateral force levels, wheel wear patterns, acceleration, 
braking, identification of possible mechanical instabilities 
at particular operating speeds, train resistance, perfor- 
mance variations, equipment reliability and maintainabil- 
ity, noise and ride quality and characteristics measure- 
ment, exhaust smoke intensity, crew reaction, equipmen 
shakedown and run-in characteristics, and performance 


| 


omparison with actual and foreseen rail passenger equip- 
ent requirements. 

Initial analysis of these test results indicates that the 
LRC came through these severe trials positively. Results 
ow that the LRC consumed fuel at the extremely low 
fate of 0.8 U.S. gallons per mile over the 20,700-mile 
#33 120-km) test run. 

The LRC also set several track records at the Pueblo 
ite, including replacing its own record of less than a 
onth’s standing on the night of November 11, 1974, 
hen the train traveled 1,096 miles (1 754 km) in 1 

ift of 11 hours 10 minutes at an average speed of 98.6 
aph (157.8 km/h) with 3 station stops for crew changes. 
In February 1975, the LRC entered on a trial basis 
anadian National Railways’ Tempo service between 
oronto and Sarnia, Ontario. 

The train, designated LRC for lightweight, rapid, and 
womfortable, is the product of 5 years of development 

by a 3-company Canadian consortium consisting of MLW 
ndustries, Alcan Canada Products, Ltd., and Dominion 
Oundries and Steel, Ltd. Financial support in the de- 
relopment and testing phases of the LRC program was 
Iso provided by the Canadian government. 

The train is designed to operate economically as a 
basic unit of 1 locomotive and 5 coaches (1-5). The unit 


| . . 
san be twinned as a push-pull train with 10 coaches (1-10-1) 


br made up in other configurations. Lightness, low cen- 
er of gravity, and a suspension system that uses elec- 
onic sensors and hydraulic cylinders to bank the 
soaches on curves for maximum passenger comfort are 
he basics of the new train’s design. 
The LRC train will move passengers between major 
yopulation centers in a manner that will be competitive 
with interurban air travel when all factors of comfort, 
onvenience, elapsed time downtown-to-downtown, and 
‘requency of service are considered. The train is planned 
© operate with a minimum of maintenance and service 
ime on turnarounds. 
Because of its light weight and compact, streamlined 
sontour, the train will accelerate rapidly and maintain 


speeds in the 120-mph (192-km/h) range with a com- 
paratively small outlay of power. 

Powered banking, the most significant single element 
of engineering in the LRC project, is built into the sus- 
pension system to take passengers comfortably through 
curves at speeds 35 to 40 percent faster than is possible 
with conventional passenger coach equipment. The 
hydraulic banking system permits tilting of coaches as 
much as 10 degrees from the perpendicular and is acti- 
vated by sensors that nullify the centrifugal forces, which 
push and jostle passengers toward the side of the train. 
The LRC system holds lateral pressures at a painless 0.05 
g or less, leaving passengers upright and relaxed in their 
seats, as in a banking airplane, while the train is able to 
maintain main-line intercity schedules at average speeds 
of more than 100 mph (160 km/h). The application of 
powered banking for rapid negotiation of curves enables 
the LRC to yield high average speed and optimum com- 
fort with low power requirements. 

The coach is distinguished in appearance by its large 
windows, its generally streamlined, fiush-surface, all- 
welded look, and its low silhouette (nearly 2 ft or 0.6 
m below the roof level of the conventional passenger 
coaches). It is a stressed-skin structure of aluminum 
alloy, 84 ft (25.6 m) in length. 


' A preproduction model of the LRC 
~~. (lightweight, rapid, comfortable) 
locomotive and coach photographed 
during running tests. 


Each coach has a vestibule at one end only, and a 
diaphragm closure between cars makes it possible to 
leave the end doors open to allow the unimpeded move- 
ment of passengers through the train when it is moving. 
A one-level floor through the full length of each coach 
and the narrow columns between the windows are design 
features that permit maximum variety in the density and 
placement of seating. ' 

Air-conditioning, forced air electric heating, seating, 
and thermal insulation are installed in the LRC coach. 
To complete the system concept of the project—to pur- 
sue the objective of passenger comfort at high speeds— 
special attention has been given to the problem of sound- 
proofing. 

There are no direct metal-to-metal lines into the in- 
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terior of the LRC coach. The floors rest on neoprene 
pads. Sound insulating material and a vapor barrier sur- 
round the entire interior. Over the trucks, always a 
major source of road noise and vibration, there is a shield 
of sheet lead, which was found after experiment to be 
one of the most effective damping agents. 


Expert Questions Use of Energy in 
Planning Rail Transit Systems 


A suggestion that all factors of energy use are not always 
considered in planning and designing a rail transit system 
was made during the recent 54th Annual Meeting of the 
Transportation Research Board. 

Norman H. Danziger, of Parsons, Brinckerhoff, Quade 
and Douglas, Inc., New York consulting engineers, noted 
that the subject of energy optimization in rail transit sys- 
tems has only recently become relevant. 

“For one thing, the need for energy optimization 
might have been questioned, considering the absence of 
new construction,’ he said. “For another thing, the 
ability to perform a meaningful analysis would have been 
doubtful, considering the large amount of variables 
involved.”’ 

An estimated $25 to $35 billion will be spent on new, 
expanded, or improved rapid transit facilities during the 
next 10 to 15 years. Danziger called for an integrated 
systems approach to determine energy use and relative 
cost factors. ‘‘Without such an approach,” he said, 
“opportunities for reducing capital investments while 
concurrently conserving energy might not even be 
realized.” 

Such an approach should take into consideration 
factors that include train speed, vehicle propulsion and 
braking system characteristics, radii of track curvature, 


A Container Reporting and Supply 
Management System uses small elec- 
tronic labels (circled) that are read 
automatically by a portable inter- 
rogator (lower left). The interrogator 
notes the identity of the container 
and feeds its location to a central 
control terminal. The label is shown 
enlarged in the upper left insert. Two 
labels are shown mounted ona U.S. 
Army truck during a test run. The 
roadside interrogator can read multi- 
ple labels separated by at least 6 ft 
(1.8 m). The upper label, mounted 
on the container, identifies the serial 
number of the shipment, while the 
lower label, mounted on the truck, 
identifies the vehicle. 


“concepts.” 


environmental control systems, traction power and 
auxiliary power distribution systems, and the like. 
“The entire transit system, with all its physical, 
geometrical, operational, and physiological parameters, — 
must be evaluated,’’ Danziger said. ‘After an energy 
evaluation has been made, trade-off evaluations can be 
accomplished to provide guidance on alternative system — 


INDUSTRY 


Electronic ID System for 
Vehicles Developed by Fairchild 
Industries for Army 


A system that will electronically identify large shipping 
containers, trucks, and other vehicles by serial number 
or license number was delivered to the U.S. Department 
of the Army by Fairchild Space and Electronics Com- 
pany in November 1974, and is currently being tested 
evaluated. 

The system will automatically identify and record the 
location of containers used to transport a high percent- 
age of all commercial and military goods and equipment. 
The same system can be used for railroad cars, piggy- 
back trailers, and automobiles. 

The work was performed for the U.S. Army Mobility 
Equipment Research and Development Center. The con- 
tract calls for systems engineering, design, and fabrica- 
tion of a ‘‘brassboard’’ model Container Reporting and 
Supply Management System. 

Using a label attached to the side of the container, an 
automatic electronic interrogator, small enough to be 
handled by one person, will read the serial number on 


ch container that passes through its electronic field. 

e interrogator will read the labels while the containers 
e€ in motion at distances as great as 20 ft (6 m) and at 
eeds as fast as 85 mph (137 km/h). 

The data gathered by the interrogators will be trans- 
itted to a central control terminal as the container 
sses designated points along highway, rail, or sea 
utes. 

The electronic labels measure only 4 x 5 in. (10 x 13 
), far smaller than existing optical labels. Present 
velopment labels are % in. (1.9 cm) thick. Design ef- 
rt has begun to reduce the production label to % in. 
D.6 cm) thick. 
| The label is fully solid state and contains no batteries. 
)perational power is obtained from the interrogator’s 
diation. The label contains a unique code of as many 
% 16 numbers for each vehicle. Alphabet characters are 
ch identified by 2 numbers. The label responds with a 
jigital signal to an interrogator query by using a contin- 
sous frequency. 

The portable interrogator is capable of reading multi- 
ble electronic labels, separated by at least 6 ft (1.8 m). 
Thus, one label can identify the container and its con- 
sents, while another label, affixed to the carrier, can tell 
the identity of the truck, railroad car, or other vehicle 
transporting the shipment. 

A major requirement is that detection and reading of 
sabels under a wide range of environmental conditions be 
lone at an accuracy several orders of magnitude better 
with this system than was done with existing systems. 

Fairchild Space and Electronics Company is a Divi- 
sion of Fairchild Industries, Inc., a diversified aerospace 
and communications company that manufactures and 
services commercial and military aircraft; builds satellites, 
aircraft, and spacecraft components and accessories; pro- 
duces electronic and industrial products; has interests in 
satellite communications; and operates commercial radio 
stations. 


INFORMATION SERVICES 


Information Please 
Users Speak to Needs and Methods for 
Acquiring Transportation Information 


na well-attended session of the 54th Annual Meeting of 
he Transportation Research Board, a number of eminent 
Qanelists presented views on the information needs of 

he transportation research community. The panelists 
also spoke of methods and varying degrees of success 

hat have been experienced in the satisfaction of their 


7reeds. . 
The panel was moderated by S. M. Breuning (South- 


SHERATON-PARK 
HOTEL 


A. G. Hoshovsky (U.S. Department of 
Transportation) discusses the TRISNET 
program while George Krambles 
(Chicago Transit Authority) listens. 


eastern Massachusetts University) and consisted of H. E. 
Davis (University of California, Berkeley), A. M. Voorhees 
(Alan M. Voorhees and Associates, Inc.), A. S. Lang (As- 
sociation of American Railroads), G. S. Kolsrud (Office 
of Technology Assessment, U.S. Congress), and B. W. 
O'Malley (Port Authority of New York and New Jersey). 
O'Malley presented preliminary results of a widely dis- 
tributed questionnaire on the needs and practices of 
transportation information users. 

The panel discussion was followed by comments from 
A. G. Hoshovsky (U.S. Department of Transportation) 
on plans and progress that have been made toward a 
national network of transportation research information 
services (TRISNET). Basic goals for TRISNET are to 
know the information needs of the transportation re- 
search community and to provide information services 
that meet these needs. 

Presiding officer for the session was George Krambles 
(Chicago Transit Authority), chairman of the TRB Com- 
mittee on Transportation Research Information Systems. 
The proceedings of the session will be incorporated ina 
TRIS committee report that contains additional results 
of committee investigations into the information needs, 
wants, and practices of the transportation research com- 
munity. 


On-Line Retrieval Center 
Thrives at Transportation 
Research Board Meeting 


The TRIS On-Line Retrieval Center set up in the 
Sheraton-Park Hotel during the 54th Annual Meeting of 
the Transportation Research Board was a major focal 
point of activity. More than 185 requests for transporta- 
tion research information were processed at the on-line 
terminal, an increase of 32 percent from last year. A 
variety of questions about on-line retrieval and the 
Transportation Research Board's information services 
were answered by the Highway Research Information 
Service (HRIS) staff members who operated the retrieval 
center. The on-line terminal was in operation for 35 
hours from Monday noon through Thursday noon. Thus, 
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a request for an on-line file search was processed about 
every 11 minutes. 

The registrants who requested on-line searches repre- 
sented 105 different agencies from 4 countries (Canada, 
England, Sweden, and the United States). The largest 
group of inquiries came from the delegates from 32 uni- 
versities and 33 consultant and industrial organizations 
throughout the United States. 

Thirteen state highway and transportation depart- 
ments, the District of Columbia, and the Federal High- 
way Administration placed requests for on-line retrieval 
service. 


GENERAL 


G. W. McAlpin Wins 
Roy W. Crum Award 


George W. McAlpin, the recently retired Chief Engineer 
of the New York State Department of Transportation, is 
the 1974 winner of the Roy W. Crum Award, the Trans- 
portation Research Board's highest honor. The presenta- 
tion was made during the 54th Annual Meeting of the 
Board in January. 

The Roy W. Crum Award was created in 1953 by the 
Board (then the Highway Research Board) to honor the 
late Roy W. Crum, who headed the Board's staff from 
1928 until his death in 1951. The award is made annually 


George W. McAlpin (right) receives 
the Roy W. Crum Award from the 
outgoing chairman of the TRB Execu- 
tive Committee, Jay W. Brown, di- 
rector of road operations for the 
Florida Department of Transporta- 
tion. 


2 e, ais 


to recognize outstanding achievement in the field of 
highway research, consisting of distinguished service, 
production of fundamental or developmental research, 
or the administration, promotion, or fostering of out- 
standing research that is, in the judgment of the Execu- — 
tive Committee of TRB, worthy of the award. A 

The 1974 citation notes George McAlpin’s “‘long, 
dedicated, and productive efforts in the field of engi- 
neering research for the improvement of transportation 
facilities.’’ His research studies have resulted in im- 
proved guide rail and median barrier systems; improved 
skid resistance of bituminous pavements at reasonable 
cost; automation and recordation of asphalt and con- 
crete plants; geological evaluation and quality assurance 
procedures for aggregates; and an effective quality con- 
trol system for liquid asphalts. 

A native of New Richmond, Ohio, he received his 
bachelor’s degree in civil engineering from Virginia 
Polytechnic Institute in 1937 and a master’s degree in 
engineering from Harvard University in 1938. During 
the 1939-41 period, he was engaged in highway research 
as a member of the faculty of Purdue University. 

He then became engaged in the design and construc- 
tion of military airports and continued work in airport 
engineering for the next 4 years with the Federal Avia- 
tion Administration in Washington, D.C. 

Mr. McAlpin served the New York State Department 
of Transportation and its predecessor, the New York 
State Department of Public Works, since 1946, when he 
joined the Department of Public Works as an associate 
soils engineer in the Bureau of Soil Mechanics. In 1949, 
he was named director of that bureau. He was appointed 
assistant deputy chief engineer for research and, in 1962, 
promoted to deputy chief engineer in charge of the 
Technical Services Subdivision, which consists of the 3 
bureaus of Soil Mechanics, Materials, and Engineering 
Research and Development. Most recently, and until his 
retirement in 1974, he served as the department's chief 
engineer with responsibility for the subdivisions of 
Design, Construction, Structures, and Technical Services. 

Mr. McAlpin is a fellow of the American Society of 
Civil Engineers and a past president of the Mohawk- 
Hudson Section of ASCE. He was a member of AASHTC 
and served on its committees on Engineering Policy and 
Materials Research. He is also a member of the American 
Society for Testing Materials, the American Public Works 
Association, and the New York State Association of 
Transportation Engineers. Bs. 

He has been active in the Transportation Research 
Board for many years as a member of the former De- 
partment of Soils, Geology, and Foundations and a mem: 
ber of several of its technical committees and advisory 
panels. 

In 1968, Mr. McAlpin received the Governor Alfred E. 
Smith Award of the American Society of Public Adminis 
tration for outstanding public service. 


RB Staffer Honored 


David Ewing, supervising abstractor, Highway Research 
)nformation Service, is congratulated by TRB Executive 
Director W. N. Carey, Jr. (left), on receiving the 1974 

RB Chairman’s Award, given annually for outstanding 
service as a member of the staff and for exceptional 
qualities of leadership, dedication, initiative, and cre- 
ativity that have contributed greatly to the progress of 
the Board. 


TRB Distinguished Service Award 
Presented to Jesse E. Buchanan 


Jesse E. Buchanan, past president of the Asphalt Institute 
and a former president of the University of Idaho, is the 
1974 recipient of the Transportation Research Board 
Distinguished Service Award. 


Jesse E. Buchanan (right) receives the 
TRB Distinguished Service Award 
from outgoing TRB Executive Com- 
mittee Chairman Jay W. Brown. 


The award was created in 1972 to recognize people 
who have given leadership and distinguished service to 
the Board but who have not necessarily been personally 
active in highway or transportation research. The award 
fills a gap not covered by the Roy W. Crum Award or 
the awards for outstanding papers. 

Dr. Buchanan served on the Executive Commitee of 
the Highway Research Board (as it was called until 1974) 
from 1957 until 1961. Since his retirement from the 
Asphalt Institute, he has been active in the interests of 
the Road information Program and the American Road 
Builders’ Association. 


Outstanding Paper Honored 


Richard F. Stratfull, senior corrosion engineer with the 
California Department of Transportation, received the 
K. B. Woods Award presented annually by the Transpor- 
tation Research Board for the outstanding paper in the 
field of design and construction of transportation facili- 
ties. The award was made at the recent 54th Annual 
Meeting of TRB in Washington, D.C. 

The award is named for K. B. Woods, professor 
emeritus of engineering at Purdue University. He was the 
nineteenth chairman of the executive committee of the 
Board. 

Stratfull’s paper, presented in January 1974 at the 
58rd Annual Meeting, is titled, Experimental Cathodic 
Protection of a Bridge Deck, and describes a novel 
method of protecting reinforcing steel. The bridge deck 
was paved with an asphalt mix in which coke breeze was 
substituted for the natural aggregate. This made the 
asphalt concrete electrically conductive. The experiment 
was judged to be successful when the corrosion of steel 
strips embedded in concrete containing 10 percent cal- 
cium chloride was stopped. The process is routinely 
used in pipeline coatings, but is not widely known for 
highway use. 

Richard F. Stratfull (right) is congratu- 
lated on his winning paper by James A. 
Moe, executive engineer, Bechtel In- 
corporated. Mr. Moe chaired the sub- 


committee of the TRB Executive 
Committee on paper awards. 
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D. G. Mickle Honored by 
Road Gang 


D. Grant Mickle (left), former director of the Highway 
Research Board, was recently selected by the Road Gang, 
Washington's informal highway fraternity group, to re- 
ceive the P. D. McLean Award for outstanding contribu- 
tions to the advancement of highway transportation. The 
award, made by the Road Gang annually, was presented 
by W. N. Carey, Jr., executive director of the Transpor- 
tation Research Board, who chaired the awards commit- 
tee. Mr. Mickle retired recently from the presidency of 
the Highway Users Federation for Safety and Mobility. 


Milton Pikarsky is New Chairman, 
Harold Michael Vice-Chairman 
of TRB 


Milton Pikarsky, chairman of the board, Regional Trans- 
portation Authority, Chicago, was named 1975 chairman 
of the Transportation Research Board's policy-making 
Executive Committee at the 54th Annual Meeting of the 
Board in January. Harold L. Michael, professor of high- 
way engineering, Purdue University, was elected first 
vice-chairman. 

Milton Pikarsky, previously commissioner of public 
works for the City of Chicago, was appointed chairman 
of the Chicago Transit Authority in 1974, and chairman 
of the board of the Regional Transportation Authority 
in 1975. A native of New York, he attended City Col- 
lege there, and later studied at DePaul University and 
Ilinois Institute of Technology, where he received his 
master’s degree in civil engineering. He started his engi- 
neering career as an assistant engineer with the New 
York City Railroad in Chicago, subsequently practicing 
as a civil engineer in Chicago, Gary, Indiana, and Dear- 


Milton Pikarsky (right) presents a 
plaque to Jay W. Brown, outgoing 
chairman of the TRB Executive Com 
mittee, to commemorate his service. 
Jay Brown is director of road opera- 
tions, Florida Department of Trans- 
portation. 


born, Michigan, before joining the Chicago Department 
of Public Works in 1960 as an engineer. 

He was named one of the Top Ten Public Works Men 
of the Year in 1969 and Chicagoan of the Year in 
Architecture and Engineering in 1967 by the Chicago 
Junior Association of Commerce and Industry. He is a 
fellow of the American Society of Civil Engineers, a 
director of the National Society of Professional Engi- 
neers, and a director of the Western Society of Engineers 

Harold L. Michael is associate director of the Joint 
Highway Research Project, professor of highway engi- 
neering, and head of the Transportation and Urban En- 
gineering Department of Purdue University’s School of 
Civil Engineering. 

A native of Columbus, Indiana, he graduated from 
Purdue with a bachelor’s degree in civil engineering in 
1950 and received a master’s degree a year later. He 
joined the faculty of the School of Civil Engineering im- 
mediately and has been engaged in teaching and research 
since. He also directed urban transportation studies in 3 
Indiana cities for the Indiana State Highway Commissior 
from 1951 until 1954. 

He has served as chairman of several TRB committees 
and NCHRP panels.and as chairman of Group 3 Council 
at various times during the last 20 years. He is a vice- 
president of the Institute of Traffic Engineers, chairman 
of the National Committee on Uniform Traffic Control 
Devices, and president of Indiana Highways for Survival. 
He serves on the Highway Council of the American Roac 


ilders’ Association and is active in many other pro- 

ssional and civic associations. 

In other action involving the Executive Committee, 

nevey. Brooks, chairman of the Commission on Socio- 
hnical Systems of the National Research Council (the 

joard’s parent organization), appointed the following 6 

members: 


eorge H. Andrews, director, Washington State Depart- 
ment of Highways, Olympia 

lanuel Carballo, deputy commissioner, New Jersey 

Department of Transportation, Trenton 

Houis J. Gambaccini, vice-president and general manager, 

Port Authority Trans-Hudson Corporation, New York 

paniel McFadden, professor of economics, University of 
California, Berkeley 

illiam K. Smith, vice-president, General Mills, Inc., 
Minneapolis 

eercy A. Wood, group vice-president of operations ser- 

vices, United Air Lines, Inc., Chicago 


Memberships, Subscriptions Changed 
2 Conform With TRB Fiscal Year 


all memberships in TRB and subscriptions to TRB pub- 
ication services are currently being changed to conform 
vith the fiscal year under which the general T RB budget 
jperates. 

Until this year, Organizational Supporting Member- 
nips, Individual Supporting Memberships, and Library 
jubscriptions ran from January 1 until December 31. 
Inder the new setup, they will run from July 1 to 
june 30. 

Bills will be submitted to members and subscribers 
luring May 1975 for half a year’s dues to bring the 
inancial balance up to date. Subsequent billings will 
over each fiscal year. 

New membership applications made between May 1 
ind July 1, 1975, will become effective July 1. 


TRB Forum Created to 
>ut Down Duplication of 
2esearch Efforts 


The Transportation Research Board initiated and is now 
yperating a forum in which both government and in- 
lustry representatives can discuss their planned research 
ctivities in the pavement area. Such discussions may 
ninimize duplication of research efforts as each group 
Yecomes familiar with the planned endeavors of the 
thers. Participants include representatives of the De- 


partment of Defense, including the Corps of Engineers, 
Department of the Navy, and Department of the Air 
Force; Department of Transportation including the 
Federal Highway Administration and the Federal Avia- 
tion Administration; U.S. Forest Service: Asphalt Insti- 
tute; National Asphalt Pavement Association; National 
Sand and Gravel Association; American Concrete Paving 
Association; National Slag Association; National Crushed 
Stone Association, and Portland Cement Association. 
The Transportation Research Board is represented by 
Lawrence F. Spaine, engineer of design; W. R. Hudson, 
chairman of the TRB Committee on Theory of Pavement 
Design; Harry Smith, projects engineer, National Cooper- 
ative Highway Research Program; and C. L. Monismith, 
chairman of the TRB Pavement Design Section. Mr. 
Monismith serves as chairman and James F. Shook of 
the Asphalt Institute serves as secretary of the group. 


That Elusive ““T”’ 


Several of our readers have pointed out that, in the fine 
print of our Commentary in the Winter issue, we stated 
that the purpose and scope of the Board include ‘‘the 
simulation of research.’’” The word should, of course, 
have been “‘stimulation.’” This was no Freudian slip, but 
a simple typographic error that eluded the eyes of our 
competent proofreaders in a most untypical fashion. 
Sorry! 


NAPA Honors H. A. Lindberg 


Harry A. Lindberg, associate administrator for engineer- 
ing and traffic operations, Federal Highway Administra- 
tion, Washington, D.C., has been presented the Industry 
Recognition Award for 1974 of the National Asphalt 
Pavement Association (NAPA). The presentation was 
made at NAPA‘s 20th Annual Convention in New 
Orleans, Louisiana. 

Mr. Lindberg was honored with the Association's non- 
member award for his activities on behalf of the asphalt 
paving industry. A graduate of the University of North 
Dakota (B.S.C.E.), he began work as a design and con- 
struction engineer with Lium and Burdick, Grand Forks, 
North Dakota, and served as a design engineer with the 
U.S. Corps of Engineers at Fort Peck, Montana, and as a 
design and resident engineer with Toltz King and Day, 
St. Paul, Minnesota. 

In 1949 he joined the U.S. Bureau of Public Roads as 
highway engineer and area engineer in the Minnesota 
Division and has since served as assistant division engl- 
neer: chief of the Contract Administration Branch, chief 
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of the Federal Highway Projects Division, chief of the 
Construction and Maintenance Division, and as acting 
associate administrator for Engineering and Traffic. 

Each year, NAPA honors a non-association member 
for his outstanding contributions to the hot-mix asphalt 
paving industry in the areas of research, materials, equip- 
ment, pavement design, productivity, marketing, and 
public relations. 


A Reminder . 


Those planning to submit papers for consideration for 
the 55th Annual Meeting of TRB are reminded that the 
deadline for submission of these papers is August 10, 
1975. Information for authors including the necessary 
forms and instructions may be obtained from the Execu- 
tive Director, Transportation Research Board, 2101 Con- 
stitution Avenue, N.W., Washington, D.C. 20418. 


CREDIT NOTE OMITTED 


On page 16 of Highway Research Record 419 the 
significant contribution of Kenneth Markve, 
former associate director of the Transportation 
Center, Southern University, to Part 1 of the 
project and report, The Mass Transportation 


Demands of Scotlandville Residents, by Roosevelt 
Steptoe and Theodore Poister, should have been 
noted. Notice of this contribution was carried on 
the preprints distributed in connection with the 
presentation of the report at the 51st Annual 
Meeting but was inadvertently omitted from the 
Record. 
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Epoxy and polyurethane highway 
markings under study by FHWA will 
be compared to conventional paint 
and thermoplastic stripes, such as this 
thermoplastic material used by the 
Wyoming Highway Department. 


OPERATION AND MAINTENANGC 


New Study on Pavement Markings 
By Federal Highway Administration 
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In a move to encourage a promising line of research in — 
fast-drying, durable highway lane markings, the Fede 
Highway Administration, as part of its safety research — 
program, has signed a 2-year contract with Amicon 
Corporation, Inc., of Lexington, Massachusetts. : 

The new contract calls for the development of an . 
epoxy and polyurethane road-line marking that will dry 
as fast as the best traffic paint, last at least several years 
without the need for repainting, and be applied to the — 
road surface without the need to close a lane for a long 
time and thus expose motorists and highway crews to — 
the danger of accidents during installation. 

The planned research is a direct outcome of a recent. 
research effort on the part of the Minnesota Department 
of Highways, in which certain epoxy-based coatings 
lasted at. least 3 years and most conventional traffic 
paints only a few months. However, the improved dura- 
bility was achieved in Minnesota at the expense of satis- 
factory drying time—some 30 minutes were required— _ 
consequently entailing an extended lane-closure period 
during the striping operation. The new research progran 
with Amicon will aim at a drying period or set time of a 
few minutes and for a useful life at least equal to the life 
of the Minnesota epoxy coatings. 

After an extensive laboratory formulation and testing 
effort, materials developed will be road-tested in late © 
1975 in Minnesota and Massachusetts. The testing pro- 
cess will determine how well the materials stand up dur- 
ing the winter under heavy punishment of traffic, snow- 
plows, salt, alternate freezing and thawing, sanding, and 
the many other hazards that reduce the life of ordinary 
traffic lane coatings. Then, during the summer the test 
materials will be exposed to the heat absorption and 
ultraviolet radiation from the sun and continued traffic 
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brasion. Their durability will be compared with the 

; rabiiity of the Minnesota epoxies and the conventional 
int and thermoplastic stripes exposed under the same 

pnditions. The study plan requires that the coatings 
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pt only remain intact but also remain clearly visible to 
é motorist at night and during the day throughouta 

ng service life. 

The development and placement of durable lane mark- 
ngs are expected to save millions of dollars annually by 
eng the need for repainting several times during 

e year. Such improved markings are expected to pro- 
ide more visible lane guidance in the winter when most 
saints wear out and cannot be renewed until warm 

eather. 

The search for materials that can be laid down more 
lickly and last a longer time is being pursued by the 
HWA in several studies in which a variety of materials 

e being investigated at different research centers. A 
instant-set coating will be tested in Colorado this 
inter, and a study to develop more durable hot-applied 
ermoplastic stripes is to be started next year. 

A major and related concern of FHWA’s highway 
afety program is to develop companion marking mate- 
jials and devices that will enable the motorist to see the 
ane lines at night as well as during the day, especially 
hen the pavement is wet. Southern and southwestern 
ttates use raised reflective markers to provide good wet- 
ight visibility; however, in northern states the raised 
markers present an easy target for snowplows and do not 
lurvive very long on the pavement. 

Cooperative efforts by the state highway and trans- 
portation departments and the FHWA to develop wet- 
night visibility materials have produced some promising 
sesults. For example, a recessed plastic reflective marker 
vas developed by Battelle Laboratories of Columbus, 
Dhio, and a steel-protected raised marker is being tested 
vy the New Jersey Department of Transportation. Other 
organizations doing research for FHWA on wet-night visi- 
nle lane lines are the New York State Department of 
Transportation, Pennsylvania State University, and the 
National Aeronautics and Space Administration. 


....And From TRB 


The TRB Committee on Coatings, Signing, and Marking 
Jaterials conducted a nationwide survey on the state 
isage of pavement marking materials in 1971. The re- 
ults of this survey were presented to the committee, but 
he material has not and will not be published. The sur- 
yey results will be reproduced for those who address re- 
juests to W. G. Gunderman, Engineer of Materials and 
onstruction, Transportation Research Board, 2101 
Yonstitution Avenue, N.W., Washington, D.C. 20418. 


New York Transportation Department Study: 
Filming Highways for Safety 


Highway safety is expected to benefit from cost-saving 
new equipment that will enable New York State Depart- 
ment of Transportation engineers and analysts, without 
leaving their office building, to get a driver’s-eye-view in 
full color of any state highway in New York, rolling past 
at prevailing traffic speeds. 

This highly specialized film system, called Photolog, 
permits personnel to view and review a particular stretch 
of highway in one sitting, to share their observations at 
once, and to pinpoint pavement flaws, undesirable road- 
side objects, or a host of other characteristics. Costly, 
time-consuming field trips will be lessened considerably, 
and a valuable record will be maintained for ready 
reference. 

Full-scale filming will begin in the spring. Photolog is 
being financed with 100 percent federal funds through a 
highway safety grant. The equipment, staffing, and 
logging will cost about $580,000 during the next 3 years 
and much less later on as the photographic records are 
updated. 

This new tool’s value is partly in its accurate recording 
and partly in its versatility. Engineers can view a road at 
any speed by changing the projector speed, stop at any 
point, Or go into reverse to recheck something they have 
passed. By a quick switch in filmstrips, they can turn 
around and drive the other way. 

According to Transportation Commissioner Raymond 
T. Schuler, ‘Though some other states have their versions 
of Photolog, New York is unique in the amount of im- 
portant data that appear continuously in one corner of 


New York State Transportation Com- 
missioner Raymond T. Schuler (right) 
operates the new Photolog projector 
on which all state highways in New 
York will be viewed with an eye to 
improving safety. Looking on are 
John K. Mladinov (left) executive 
deputy commissioner, and Harry N. 
Donaldson, survey supervisor. 
Photo: New York State 
Department of Transportation 


the image screen as the ‘trip’ progresses. Apart from the 
exact location, date, and time, our Photolog also indicates 
the grade or steepness of the road, degree of banking, 
compass direction, and distance traveled.” 

New York State engineers and analysts will use 
Photolog to help identify obstacles to driver vision, to 
check on guide-railing and road-shoulder conditions, to 
inventory billboards for possible removal under existing 
laws, to aid in design studies for future reconstruction or 
other improvements, to determine landscaping needs and 
tree conditions, and to check on centerline and lane 
striping and many other safety-related items. A series of 
skid marks, for instance, could alert the viewers to a 
hazardous situation. 

The Photolog van with its driver and camera-operator 
crew will film some 16,000 miles of state highways and 
other roads—actually 32,000 miles because of travel in 
both directions—where the department has maintenance 
responsibility. 

The 35-mm color film is exposed at the rate of 100 
frames per mile (1.6 km), or a picture about every 53 ft 
(16 m). More exposures are generally made in rounding 
corners. The camera mounted at eye level between 
driver and operator is linked electronically to a wheel 
rim for precise distance measurements. 

Commissioner Schuler said, ‘We hope to further de- 
velop Photolog to connect it with our computers for 
quick viewings of a particular type of road or charac- 
teristic in different counties. We will also study the ad- 
vantages of photologging the state Barge Canal System 
and rail lines, both in need of considerable rehabilitation.” 


Maintenance Needs Studied 


Sixty participants from all over the United States as- 
sembled at the Lost Valley Ranch, Colorado, on Octo- 
ber 8-10, 1974, to prepare a formal list of the most 
salient maintenance research topics and problem state- 


ments for a national research and development program 
for highway maintenance in the United States. 

This meeting was preceded by a meeting held in con- 
junction with the 53rd TRB Annual Meeting and by 3 
regional meetings held in 1974 in Homewood, IIlinois, 
Atlanta, Georgia, and Arlington, Texas. 

A report of findings and recommendations from the 
study will be given to the Federal Highway Administra- 
tion in early 1975. 

This TRB effort is supported by the Federal Highway 
Administration as part of its Federally Coordinated Pro- 
gram of Research and Development. 


Experimental Sign 
Tailgating Motorists Warned 


The Highway Safety Research Center of the University 
of North Carolina is evaluating an electronic sign that 
flashes warnings to tailgating motorists. 

The sign and detector system, known as the Following 
Too-Closely Monitor, is located on South Wilmington 
Street in Raleigh, North Carolina. The first of its kind 
in the state, the system both alerts motorists when they 
are following too closely and enables police to effec- 
tively monitor tailgaters for the first time. 

Its purpose is to alleviate the problem of same-directic 
crashes. The city of Raleigh, for example, found that 
such accidents account for nearly 60 percent of all acci- 
dents on some streets within the municipal limits. 

The Following-Too-Closely Monitor is designed to 
educate motorists as to what constitutes a safe vehicle 
time gap—the time it takes the front of a following ve- 
hicle to reach a point on the highway that the rear of the 
leading vehicle has just passed. The system measures the 
vehicle time gap. 

The device includes detectors that are placed in the 
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Some rotten blighter 
has changed your back 
wheels over 


Proceed carefully — 
man in difficulties 
with umbrella 


iThe car ferry 
has just left 


roadway to locate the front and rear of every automobile 

| passing in the lane of travel, a logic system that transmits 

a signal to a sign located overhead or beside the roadway, 
and a sign that flashes DANGER to a following motorist 

_if he or she is dangerously close, i.e., if the gap time is 

| less than 1.2 seconds. The same sign flashes VIOLATION 
if the following motorist is flagrantly close—i.e., if the 
time gap is less than 0.7 seconds (0.7 seconds is less than 
the normally accepted reaction time of 0.75 seconds). 
The sign also triggers an audible signal to emphasize the 
violation. 

In December 1974, detectors were placed at 2 loca- 
tions in front of the sign and 3 locations behind the sign. 
Vehicular time-gap data are being collected at these ad- 
jacent sites to determine whether the sign has an educa- 
tional effect. The data are recorded in counters that are 
built into the monitor and that tabulate the number of 
danger occurrences, violation occurrences, and total ve- 
hicles passing through the system. The device also allows 
one to vary the thresholds for the danger and violation 
occurrences to any predetermined limits so that a distri- 
bution of data can be obtained. 

To determine the sign’s effectiveness, the Center will 
collect data at all the sites before and after the sign is 
installed. The evaluation will include an assessment of 
the accident situation in the area during at least a 2-year 
period (i.e., 1 year before and after installation of the 
sign). 

The device in Raleigh is the first to be scientifically 
tested on a 4-lane highway. South Wilmington Street 
was chosen because it has a higher same-direction crash 
rate than any other street in Raleigh. 


This lighthearted look at symbolic 
road signs appeared originally in 
Barclay’s D.C.O. Quarterly, pub- 
lished in Britain. All the signs are 
currently in use in the United 
Kingdom. 


Caution — 
Riderless bicycle 


You are on the main runway 
at London Airport, cleared 
for take-off 


NCHRP 


Use Study Under Way: 
Buried Plastic Drainage Pipe 


A $150,000 contract to study the use of plastic pipe for 
drainage of highways and other transportation facilities 
has been awarded to Simpson, Gumpertz and Heger, Inc., 
of Cambridge, Massachusetts, by NCHRP. The research 
is expected to take 2/4 years. 

A number of plastic pipe products have become avail- 
able to the transportation industry within the past few 
years and appear to have potential for economic use as 
underdrains, storm sewers, culverts, and other drainage 
structures. However, because of the lack of experience 
with these products in transportation facilities, use in the 
field has been limited. Understandably, there has been a 
reluctance to use them instead of more conventional 
pipe products whose in-service behavior has been estab- 
lished by many years of experience in a wide range of 
applications. 

With this in mind, NCHRP undertook an evaluation 
of the theoretical considerations and field performance 
of buried plastic pipe for use in transportation facilities. 
The project is designated NCHRP Project 4-11, FY 1975. 

The consulting engineering firm of Simpson, Gumpertz 
and Heger, Inc., will develop for NCHRP a practical 
manual for the design, installation, and use of plastic 
pipe. The manual will include design methods for per- 
missible surface loads, depths of burial, external water 
pressure, and other practical design conditions. It will 
also cover special performance characteristics (such as 
resistance to aggressive environments), use limitations, 
materials specifications, acceptance tests, installation 25 
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specifications, construction and maintenance techniques, 
and inspection criteria. Requirements for joints and 
consideration of the effect of joint design on structural 
performance will also be included. 

Among the products to be evaluated will be polyvinyl 
chloride, polyethylene (high and low density), acryloni- 
trile butadiene styrene, and reinforced plastic mortar. 

The research program and the manual will cover only 
those plastic pipe systems that have reached sufficient 
development for practical design and use within the cur- 
rent state of the art. The overall research program is ex- 
pected to provide limited experimental verification of 
critical aspects of structural behavior and other perfor- 
mance characteristics to facilitate acceptance of the rec- 
ommendations given in the manual. 


The Highway Curb and Its Effect 
on Behavior of Vehicles 


Curbs are commonly provided along streets, in channel- 
ized intersections, along ramps, and along medians. They 
control drainage, delineate the edge of the pavement, 
present a more finished appearance, assist in the orderly 
development of the roadside, and, in theory at least, pre- 
vent vehicles from leaving the pavement at hazardous 
points. 

Little factual information has been available about 
the safety aspect of curb use until NCHRP assigned a re- 
search contract on the subject to the Texas Transporta- 
tion Institute. The findings of the study have now been 
published in the form of NCHRP Report 150, Effect of 
Curb Geometry and Location on Vehicle Behavior. 

The Texas researchers examined the safety aspects of 
3 commonly used curb types: two 6 in. (12.7 cm) high, 
one 4 in. (10.2 cm) high and one 13 in. (30 cm) high. 
They were examined through the use of the Highway 
Vehicle Object Simulation Model previously developed 
at the Cornell Aeronautical Laboratory (now Calspan), 
Buffalo, New York. A series of 9 full-scale tests at vehi- 
cle speeds of 30, 45, and 60 mph (48, 72, and 97 km/h) 
and approach angles of 5, 12.5, and 20 degrees were con- 
ducted on each of the two 6 in. (12.7 cm) high curbs. 
The model was shown to be applicable. The researchers 
observed and evaluated vehicle responses such as redirec- 
tion, trajectory, path, roll and pitch, and acceleration. 

The report suggests that curbs of the configurations 
tested have no directional capabilities to enhance safety 
in a high-speed travel environment, and some may even 
reduce safety, especially where there is a combination of 
guardrail and curb, because the curb acts as a ramp to 
launch the vehicle into or over the rail. 

The report concludes that a review of the AASHTO 
policy on curbs presented in the 1965 Policy on Geomet- 
ric Design of Rural Highways seems appropriate to de- 


termine the desirability of revisions in the light of the 
findings of the Texas project. 

The evaluation process described may also be found 
to have application in optimizing the redirection capabili- 
ties of curbs that may be appropriate for use in low- to 
moderate-speed environments more typical of urban 
areas. 


Reconditioning Urban Freeways 


Many miles of busy urban freeways were built during the 
accelerated construction program of the 1960s. More 
than 17,000 miles of controlled-access freeways in the 
United States are 10 years old or more. The pavement of 
a large percentage of these freeways is showing struc- 
tural wear and deterioration, indicating the need for 
major rehabilitation so that the freeways can continue to 
operate efficiently. 

A significant amount of rehabilitation has already 
been carried out, and it is obvious that the need for re- 
habilitation will be even greater during the next several 
years. Urban freeway rehabilitation poses its own par- 
ticular set of problems: How can the interference be 
minimized between the free flow of traffic and the con- 
struction activities? How can the safety of the freeway 
user and the construction worker be ensured? The con- 
straints of accommodating overhead structure clearances, 
of retention of drainage features, and other problems 
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linique to freeway rehabilitation make this type of con- 


struction difficult and expensive. 
_ So that agencies responsible for freeway rehabilitation 


might benefit from the experience of others, NCHRP as- 


sembled and recorded current practices that have been 
sed successfully to overcome some of these problems. 
he information has recently been published by the 


[Transportation Research Board in the form of Synthesis 


f Highway Practice 25, Reconditioning High-Volume 


WFreeways in Urban Areas. 


_ To develop this synthesis in a comprehensive manner 


sand to ensure that all significant information is included, 


he Board analyzed available information assembled 
from many highway departments and agencies responsi- 
ble for highway planning, design, construction, opera- 
tions, and maintenance. A topic advisory panel of ex- 


/perts in the subject area was established to guide the re- 
searchers in organizing and evaluating the collected data 


| area needs to accommodate overhead structure clear- 


and to review the final synthesis report. 
The design of a rehabilitation project in an urban 


ances, retention of drainage features, limitations of work 
area, Curing time restrictions, deadload restrictions on 
structures, and a cost-versus-service-life evaluation. 
Typical pavement rehabilitation projects have included 
leveling courses and additional wearing courses of bi- 
tuminous concrete, varying in thickness from 2 to 5 in. 
(5 to 13 cm). Some successful strip-resurfacing in each 
wheelpath (where rutting had occurred) has been com- 


| pleted by the New York State Thruway Authority. Slip- 


form paving of thin-bonded concrete resurfacing has 
been performed experimentally in Greene County, lowa. 
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In the establishment of traffic controls for rehabilita- 
tion work sites, the available alternatives include roadway 
closures and off-site detours, detours within the right-of- 
way, and lane closures or constrictions. Lane reversals 
in conjunction with median crossovers have been em- 
ployed successfully by a number of agencies, but safety 
considerations necessitate special design features when 
this alternative is selected. 

Construction management is of major importance in 
the successful implementation of a rehabilitation pro- 
gram. Preconstruction conferences with the contractor, 
special assistance in traffic handling, and continuing pub- 
lic information programs are necessary parts of the con- 
struction activity. 

Experience in reconditioning urban freeways has sug- 
gested that there is a need to consider design characteris- 
tics for new or rebuilt freeways that will provide main- 
tainability, i.e., accommodate the future need for main- 
tenance and rehabilitation. Such features include parallel 
service roads, full-width and full-strength paved shoulders, 
membrane protection of bridge decks, adequate concrete 
cover over reinforcing steel, additional clearances under 
structures, drainage features positioned in anticipation of 
future pavement surface elevation changes, and power 
outlets installed along the right-of-way in conjunction 
with electric service to roadway lighting, signs, and 
signals. 

The report concludes that research of benefit to urban 
freeway reconditioning programs needs to be directed to 
in situ repair techniques, replaceable wearing surfaces and 
parts for pavements and bridge decks, and prefabricated 
repair units. 


Improved Bridge Rail Design 
Is Reducing Accident Rate 


Between 1967 and 1969, accident statistics from Cali- 
fornia and Texas showed a sharp reduction in the pro- 
portion of single-vehicle accidents occurring at the ends 
of bridge rails or parapets. This decrease can be largely 
attributed to the emphasis being placed on safer rail 
terminations and smooth guardrail transitions, according 
to a report issued recently by NCHRP. 

NCHRP Report 149, Bridge Rail Design—Factors, 
Trends, and Guidelines, reports on a research study car- 
ried out by the Texas Transportation Institute. TTI re- 
searchers had earlier conducted a pilot study to ascertain 
the state of the art and to identify gaps in the knowledge 
concerning bridge rails. This was published in NCHRP 
Report 86. 

In the later study to develop design criteria, the re 
searchers collected and analyzed information concerning 
accidents, vehicle characteristics, barrier configurations 
and heights, and effects of curbs and sidewalks. The 
many bridge rail system geometries and the many vehi- 
cle configurations prevented the researchers from gen- 
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Reduction in single-vehicle accident 
rates is attributed to improvements 
such as this guardrail transition on 
Va-60 in Virginia. 
Photo: Virginia Department of 
Highways and Transportation 


eralizing design conditions. However, the report presents 
the information collected as a basis for future develop- 
ment of bridge design criteria. The authors discuss 
tolerable rates of deceleration and make recommenda- 
tions for modifications in the test conditions used to 
evaluate the safety performance characteristics of bridge 
rails. 

The report outlines the current barrier design process 
and examines strength and height requirements. It also 
updates 2 of the bridge rail service requirements pre- 
sented in NCHRP Report 86. The investigators found 
that the relevant provisions of the AASHTO Standard 
Specifications for Highway Bridges are generally adequate 
with respect to retaining a vehicle and preventing vault- 
ing (caused by curbs or sidewalks), but the specifications 
do not offer the designer any guidance concerning the 
deceleration or redirection of an out-of-control vehicle. 
At present, neither analytical methods nor laboratory 
tests can adequately predict bridge rail performance 
under selected impact conditions. 

The report concludes that full-scale crash tests and 
accident data are needed to assess the safety performance 
of a bridge rail design. 


Crash Testing of 
Highway Barriers 


Highway safety barriers play an important role in pro- 
tecting the motorist. As new systems are developed and 
older ones are improved, the design engineer is faced 

with the problem of choosing the most effective barrier 
systems. The most common method of testing prototype 
systems is by impacting them with a full-sized vehicle 
under controlled conditions. Since many agencies in the 
United States are conducting these tests, it became ap- 


parent a few years ago that more uniformity was needed 
in the procedures for testing and for evaluating the 
findings. 

Accordingly, NCHRP entered into a contract with 
Southwest Research Institute of San Antonio, Texas, to 
develop uniform barrier testing procedures and criteria. 
The safety appurtenances covered in the research project 
included guardrails, median barriers, bridge rails, crash 
cushions, and breakaway supports. 

Results of the research have been published in NCHRP 
Report 153, Recommended Procedures for Vehicle 
Crash Testing of Highway Appurtenances. 

The procedures contained in the report are guidelines 
that describe how an appurtenance should be tested and 
evaluated. The procedures are directed only to the 
safety or dynamic performance of an appurtenance; 
other service requirements of economics and aesthetics 
are not considered in the evaluation. 


These procedures are devised to subject highway ap- 
rtenances to severe or worst passenger vehicle impact 
nditions rather than to typical or the more predomi- 
nt highway situations. Appurtenances developed for 
ese situations are believed to provide a moderate level 
f protection to occupants of larger vehicles. Although 
variability of existing highway site and appurtenance 
yout conditions is recognized, to duplicate these ina 
mited number of standardized tests is impractical or 
possible. Hence, the approach taken in Report 153 is 
normalize test conditions: Straight longitudinal bar- 
ers are tested although curved installations exist: flat 
ade is recommended even though installations are 
metimes situated on slope shoulders and behind curbs; 
n idealized soil is specified although appurtenances are 
ften founded in poor soil or frozen ground. These nor- 
alized factors have a significant effect on an appurte- 
yance but are removed from consideration when results 
»f 2 or more systems are compared. 

The report contains guidelines for evaluating safety 
erformance. Three appraisal factors are structural 
adequacy , impact severity, and vehicle trajectory hazard. 
lepending on the function of the appurtenance, it 
should contain, redirect, and/or permit penetration of 
‘he impacting vehicle in a predictable manner to satisfy 
structural adequacy requirements. Impact severity 
»elates to the degree of hazard to which occupants of the 
/mpacting vehicle would be subjected and is measured in 
terms of vehicle accelerations and momentum changes. 
Wehicle trajectory hazard relates to the probable invoive- 
ment of other traffic because of the postcrash path or 
Dosition of the impacting car. 

The report cautions the highway engineer to recognize 
that vehicle crash tests are complex experiments and are 
difficult to repeat exactly because of imprecise control 
>f critical test conditions and the sometimes random and 
instable behavior of dynamic crash and fracture mecha- 
nisms. Accordingly, he or she should recognize the limi- 
tations of the tests and exercise care in interpreting the 
results. 


FOREIGN RESEARCH 


Australia and Asphalt 


Kenneth R. Mackenzie, executive director of the Australian 
Asphalt Pavement Association, spoke to his American counter- 
parts at the recent Annual Convention of the National Asphalt 
Pavement Association in New Orleans. The social, geographical, 
3nd technical differences between Australia and the United 
States brought out in his paper are highlighted in these excerpts 
from Mr. Mackenzie's address.—Ed. 


Our population is about 13 million and, as most of our 

area is desert, nearly all of the population live in a narrow 

but luxurious belt along the eastern freeboard. | 
America has 57 persons per square mile, Australia has 


5. Thus, we have the problems of a large, dry (we are 
the driest continent) area that is underpopulated and 
underdeveloped and, of course, that has limited financial 
resources. There are plentiful supplies of raw materials 
and our future looks great. We are 60 percent self- 
sufficient in crude oil although the ‘heavier ends,” i.e., 
asphalt cements, are missing and must be imported from 
the Middle East. 

There are no concrete roads, and flexible pavements 
are used exclusively. Although asphalt cement prices 
have risen sharply, as they have in the rest of the world, 
cement concrete prices have also increased, and asphalt 
will likely continue to be the foremost paving material. 
Most of the roads outside the large cities are asphalt 
spray-sealed, and pavements are of light construction. 
In the city areas, asphalt is invariably used although 
in some places its thickness is related to the cost of an 
alternative sprayed-surface dressing. Consequently, thin 
depths are common. 

Hot mix in Australia is made almost exclusively with 
asphalt cement as the binder although small amounts of 
tar binder have been used. Dense-graded asphalt con- 
crete mixes, designed on the Marshall method, are mostly 
used. Mixes consist of asphalt cement, sand, and rock. 
We boast of having the largest rock in the world, Ayer’s 
Rock, which is more than 1,100 feet high and 5.5 miles 
around the base. 

About 3 million tons of asphalt are produced annually 
in Australia. Freeways such as those in the United States 
are virtually nonexistent. 

Pavements are generally of light construction and In 
rural areas an average thickness would be 6 inches of 
compacted local granular material covered in some cases 
with an asphalt spray-seal coat or left unsealed. The use 
of the spray seal for dust, skid, and moisture control has 
been very effective although riding quality is not good 
particularly after a few years of use. 

In urban areas or heavily trafficked roads, 8 to 10 
inches of granular material with 1.5 to 3 inches of asphalt 
would be used. Deep-lift and full-depth construction 
are uncommon and have been slow in being accepted. 

Laying techniques are similar to those in the United 
States; i.e., self-propelled pavers are followed by steel- 
wheeled and multitired rollers. Current Australian speci- 
fications usually detail requirements such as paving 
speeds, width, and depth of spread. 

There is a trend toward the use of automatic leveling 
devices whether they are necessary or not. On occasions 
they are specified when we believe they are either un- 
necessary or will actually fight the natural leveling ten- 
dencies of the machine. 

Most Australian states specify in detail the type and 
number of rollers and, although this varies from authority 
to authority, it usually consists of a steel-wheel break- 
down followed by a multitired pneumatic roller. Vibra- 
tory rollers are also being used, usually one roller for 
both breakdown and intermediate. 

We believe that it is necessary to relate the roller com- 
bination to both the mix design and the layer thickness. 
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7 This section of the Sydney to 
Newcastle Freeway was built on spurs 
on either side of the Hawksbury 
River, a major engineering task in- 
volving the excavation by ripping and 
blasting of about 10.2 million yards 
of material. Cuttings were excavated 
to depths of 150 feet, and fills were 
constructed to heights of 200 feet. 


2 Kenneth R. Mackenzie, executive 
director of the Australian Asphalt 
Pavement Association, addresses the 
National Asphalt Pavement Associa- 
tion during its Annual Convention 
held in New Orleans in February. 

3 A section of the Bass Highway in 
Tasmania, off the southeast coast 

of the Australian mainland. 

4 Atypical rural road through a 
cattle-raising area in Central Queens- 
land, Australia. 


Where 35-blow Marshall compaction is specified, steel- 
wheeled rollers only should be satisfactory. For mixes 
designed for 50-blow Marshall compaction and layers 
thicker than 75 mm, steel-wheeled rollers should be 
satisfactory. For 50-blow Marshall compaction and ma- 
terial laid thinner than 75 mm or al! mixes designed by 
using 75-blow compaction, both pneumatic-tire and 
steel-wheeled rollers are considered desirable. 

For breakdown rolling of Australian mixes, steel 
rollers with a minimum contact pressure of about 250 
pounds per inch are used. Air-on-the-run pneumatic 
rollers are not common, and, although there is no doubt 
4s to their theoretical advantage, the roller driver would 
surely need to be a university graduate to get the best 
from the machine. 

There is some move toward specifying minimum 
pavement rolling temperatures but few controls are 
oiaced on the operation. 

Jointing operations are basically the same throughout 
Australia, and cold joints are common although cutting 
ack may be done. If the asphalt in the immediate . 
jicinity of the joint is required to have the same density 


as the rest of the pavement, then either cutting back or 
some joint support system will be necessary. 

Because jobs are generally small in size and relatively 
few in number, it is common for bidding to be called for 
in jobs of 2,000 to 3,000 tons anywhere in Australia. A 
number of cases can be quoted of transportinga plant, 
men, and equipment 2,000 miles or more for a 3,000-ton 
job. Naturally, prices are high. 

Because of small job sizes, isolated locations, and 
sparsely populated areas, it is sometimes necessary to 
transport hot mix long distances rather than shift the 
plant. For instance, hot mix was carted from Melbourne 
to Wodonga, a distance of 200 miles, for a small job 
some time ago. Out of Darwin, hot mix has been trans- 
ported 167 miles from Perth and used to line a reservoir. 
The only modification to the normal truck on these jobs 
is to wrap insulating paper around the truck body al- 
though even this is not universal. 

Premix has been carted 600 miles from the mixing 
plant in Northern Territory. Under these circumstances 
the cost of transport is of course high, and transport 
over such distances can only be justified for specialized 
and isolated cases. 

The National Highways System represents, in the 
initial declaration, about 9,800 miles of highways. At 
present about 100 miles is divided highway, nearly 6,600 
miles have single carriageways with a seal surface, and 
the remaining 3,100 miles are unsealed. 

The system will directly serve more than 150 towns 
with populations greater than 2,000 and a total urban 
population of 9.5 million, i.e., about 75 percent of 
Australia’s population. 


RTAC’s C. W. Gilchrist Named 
IRF Man-of-the-Year for 1975 


The 1975 International Road Federation Man-of-the- 
Year award was conferred on C. W. Gilchrist, recently 
retired managing director of the Roads and Transporta- 
tion Association of Canada. 

The Federation, which brings together close to 100 
countries to promote good roads throughout the world, 
officially honored Mr. Gilchrist for his outstanding con- 
tribution to Canadian and international road transporta- 
tion at its World Highways banquet held February 12 in 
Chicago. 

Mr. Gilchrist, who retired last September as RTAC’s 
managing director, had held the post since 1950. Under 
his leadership, the then Canadian Good Roads Associa- 
tion greatly expanded its technical and information pro- 
grams and in 1970 broadened its interests to include all 
modes of transportation. 

A distinguished former journalist, Mr. Gilchrist will 
be the 25th recipient and the second Canadian to receive 
the IRF award. 
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1 Jay W. Brown, outgoing chairman 
of TRB’s Executive Committee, makes 
his closing report, while his successor, 
Milton Pikarsky (center) listens. At 
far right is Urban Mass Transportation 
Administrator Frank C. Herringer. 


2 A speaker makes effective use of 
visual aids at the session on motorist 
information requirements for special 
use lanes. 


3 Jack Kinstlinger (Pennsylvania De- 
partment of Transportation) addresses 
the session on issues in statewide trans- 
portation. Roger Creighton (Creighton, 
Hamburg, Inc.) and Michael Darland 
(Puget Sound Governmental Conference) 
listen. 

4 K. B. Johns, TRB’s Engineer of 
Traffic and Operations, checks /ast- 
minute arrangements with staff mem- 
ber Jewelene Tarver. 

5 Marie E. Birnbaum (U.S. Department 
ment of Transportation) chaired the 
session on bicycles and bicycle facili- 
ties. Susan Hanson (State University 

of New York at Buffalo) is at the 
podium. 

6 A busy scene at the TRB registra- 
tion desk. 

7 Demand for preprints of formal 
papers was brisk, as usual. 


amera Highlights 
rom the 54th 


8 Federal Highway Administrator 
Norbert T. Tiemann speaks on inter- 
governmental relations. Robert 
Merriam (Commission on Intergovern- 
mental Relations) and Governor Milton 
Shapp of Pennsylvania are also shown. 
9 “Where do we go now?” Some of 
the 3700 registrants decide which of 
the 99 sessions to attend next. 
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7 The floor and balcony of the Grand 
Ballroom at the Sheraton-Park Hotel 
was packed with listeners to the pro- 
ceedings at the Chairman’s Luncheon. 


2 A. Scheffer Lang (Association of 
American Railroads) was one of the 
participants in the session on informa- 
tion needs and practices. Others, from 
left, are moderator S. M. Breuning 
(Southeastern Massachusetts Univer- 
sity), Harmer E. Davis (University of 
California, Berkeley), and Alan M. 
Voorhees (Alan M. Voorhees and 
Associates), 


3 Wives relax in the hospitality room 
while their husbands attend sessions 
or committee meetings. 


4 Deputy Undersecretary of Trans- 
portation John W. Barnum was the 
principal speaker at the Chairman’s 
Luncheon. Seated is incoming TRB 
Executive Committee Chairman 
Milton Pikarsky. 


DOT’s Charles A. Hedges 
sees Urban Transportation 
Problems as Economic 


Applying economic tools to the urban transportation 
oroblem has intrigued Charles A. (Chuck) Hedges since 
Ye joined the U.S. Department of Transportation as an 
irban transportation economist in 1968. 

In arguing that we should attack the “‘real’’ urban 
ransportation problem, he claims that the problem is 
10t one of congestion or capacity, but rather one of 
conomics: failure to make efficient use of the highway 
ind vehicle capacity we already have. The solution, 
herefore, does not lie in pursuing the Golden Age in 
vhich systems scheduled for completion in the rela- 
ively distant future will provide optimum service, but 
n applying today’s transportation resources to today’s 
ssues, 

With regard to congestion, when we examine the de- 


mand for and the supply of urban transportation services 
within the present institutional setting, we find there ex- 
ists a continuum of alternatives to capital-intensive pro- 
grams. Most of these alternatives have not yet been 
incorporated into the urban transportation planning 
process. They range from noncapital programs (e.g., 
charging economic prices for travel and parking in con- 
gested areas, rescheduling work hours, and devising mea- 
sures to facilitate car-pooling and to improve bus service) 
to comparatively low-capital programs (e.g., providing 
separate rights-of-way for high-occupancy vehicles, initi- 
ating or upgrading commuter rail on existing track, and 
using consolidation terminals to facilitate pooling pickup- 
and-delivery operations for small freight shipments). In 
addition to making more efficient use of existing systems, 
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the suggested shift in emphasis would reduce damage to 
the environment, consume less energy, expand the range 
of future options by preserving flexibility, and reduce 
future capital needs. 

He feels particularly gratified that he was able to work 
these ideas into the 1972 National Transportation Re- 
port and the 1974 TRB Summer Meeting on the theme, 
Better Use of Existing Transportation Facilities. 

Hedges cautions that subsidy programs have a ten- 
dency to exacerbate the problems they were intended to 
relieve (e.g., higher operating costs) and to postpone 
coming to grips with the underlying causes. ‘’Although 
transit operating subsidies provide temporary relief, they 
should be tied to improvements in transit management, 
marketing practices, and easing of local economic regula- 
tions. Most important, we should increase the price of 
motor vehicle travel to levels consistent with the social 
cost—particularly during the peak hours.’’ Hedges has no 
illusions about the difficulty of achieving these and 
other long-range structural changes, but he is convinced 
we will not achieve efficient urban transportation unless 
we make the necessary structural changes to create a 
favorable market environment. 

To hasten this process, he is working with a task force 
representing TRB, the U.S. Department of Transporta- 
tion, the National League of Cities/Council of Mayors, 
the Advisory Commission on Intergovernmental Rela- 
tions, and other interested groups to put together a con- 
ference on financing urban transportation to be held 
later this year. 

Turning to what he refers to as the ‘‘other’’ urban 
transportation problem, he states: ‘‘It is surprising how 
little thought we have given to urban goods movements, 
since cities can survive without the mass transportation 
of people a lot longer than they can survive without the 
mass movements of freight. Although there is no urban 
goods movement problem comparable to the delays and 
frustrations of the commuter peak or the breakdown of 
the Penn Central, we are sacrificing far more resources 
than necessary for the movement of freight within, 
through, into, and out of cities, e.g., excessive costs per 
consignment for small shipments, unnecessary fuel con- 
sumption and environmental damage, and delays to per- 
son movements.’ 

Hedges attributes these increasing costs and other en- 
vironmental impacts to the design of cities, buildings, 
and transportation systems with almost total disregard 
for freight movements, failure to charge appropriate 
prices for both truck and automobile travel, failure to 
apply recent advances in technology to urban freight dis- 
tribution (including the truck), and the omission, for all 
practical purposes, of freight movements and freight 
terminals (the urban-intercity interface) from the trans- 
portation planning process. He was instrumental in 
organizing a TRB conference sponsored jointly by the 
U.S. Department of Transportation and the Canadian 
Ministry of Transport to pull together existing knowl- 
edge, generate interest and research, and define priorities 
and suggest policy changes for metropolitan areas and 


the federal government (HRB Special Report 120, Urban 
Commodity Flow, 1971). Spin-offs of the conference 
include a TRB Urban Goods Movement Committee and 
a DOT action plan by the federal transportation depart- 
ment. 

Hedges received his bachelor’s degree in international 
relations at the University of California, Berkeley. After 
a stint in the army as an infantry officer, he returned to 
earn a PhD in economics. He taught economics at the 
University of Alberta, the University of Nevada, and 
Sacramento State College before joining the U.S. Depart- 
ment of Transportation. He still teaches on a part-time 
basis. Since joining DOT, he has been active in initiating 
research on behavioral travel demand forecasting, non- 
and low-capital improvements, and urban goods move- 
ments. He is presently the project monitor of the New 
York Garment Center Study and is involved in research 
and information-sharing projects with England, France, 
Japan, and Russia. He has had papers published by the 
TRB, the Engineering Foundation, ASCE, and the Trans- 
portation Research Forum. | 

He is chairman of the TRB Committee on Taxation, 
Finance, and Pricing and is a member of the Urban 
Goods Movement Committee. 

Hedges lives in Arlington and has been a member of 
the Arlington Transportation Commission and the Arling- 
ton Coalition on Transportation. In addition to bicycling, 
he enjoys folk music, scouting, Toastmasters, and en- 
counter groups. His wife, Helen, a social worker by 
training, is employed part-time by the Alcohol Safety 
Action Program, is president of the Arlington County 
Association for Children With Learning Disabilities, and 
is active in local politics. The Hedges have children ages 
16, 13 and 9. 


Sound Maintenance Program 
Essential to Protect 

Vast Investment in Highways, 
Says LaRue Delp 


“Highway maintenance has come to the forefront in 
the national highway system in the past 10 to 15 
years. As sections of the Interstate System were com- 
pleted, the need to protect the costly investment re 
quired to build this system became immediate and 
urgent. A sound highway maintenance program ad- 
ministered economically to achieve the best results 
became a necessity. We realized that the future must 
produce better results than those achieved in the past,” 
according to LaRue Delp, engineer of maintenance, 
Kansas State Highway Commission. 

“When we think of the magnitude of the task of 
maintaining the vast and complicated network of high- 
ways throughout the nation, we begin to realize the 
team effort it takes to ensure its proper function and 
to prevent its deterioration. We also realize that credit 


must be given to the thousands of engineers, superin- 

tendents, foremen, and equipment operators who con- 
stantly struggle to improve techniques, standards, and 

quality. 

“In Kansas we have long recognized research as the 
most successful approach for improvement. The Trans- 
portation Research Board contributes immeasurably in 
all phases of our work. The broad view of the effects 
from this contribution can readily be seen by the main- 
tenance engineer. The procedures and disciplines of 
careful maintenance functions are the final activities, 
and require a great deal of creativity. The maintenance 
engineer must look to research for this assistance. 

“Throughout the years, my interest has been de- 
voted exclusively to highway maintenance. During my 
long association in this field, | have noted the contin- 
ual growth in research and the outstanding effect it 
has had on efficiency and expertise in maintenance. 
Without this research effort and the guidance it has 
provided, the task of keeping abreast in maintaining 
the vast network of national, state, and local highway 
systems would have been extremely difficult.” 

Since graduating from Kansas State University in 
1940 with a BS degree in civil engineering, Delp has 
been associated with highway maintenance as a resident 
engineer, division maintenance engineer, and state engi- 
neer of maintenance. Service to the State Highway 
Commission has been continual except during World 
War ||, when he served as a naval officer in the south- 
west Pacific theater of operations constructing air bases 
and landing facilities. 

During these years as state engineer of maintenance, 
he served on most of the maintenance committees of 
the Transportation Research Board and 6 years as 
chairman of the Committee on Maintenance Equip- 
ment. Currently, he is serving on the Surveillance 
Committee of the Group 3 Council. 

Delp is a registered professional engineer and a 
member of the American Society of Civil Engineers, 
Kansas Engineering Society, and American Society of 
Professional Engineers. He is active in various civic 
organizations and church affiliations. Much of his 
time throughout the years has been spent on the golf 
links; however, he says that his score indicates that his 
work has not been neglected. 

He organized and directed, with the help and assis- 
tance of the Transportation Research Board, many 
maintenance programs used in the Kansas Highway 
Maintenance Department. These include Preventive 
Maintenance Through Resurfacing, Total Mechanization 
of Highway Maintenance, Preventive Maintenance for 
Highway Equipment, Repair Shop Management, Field 
Work Accomplishment Reporting Systems, Quality- 
Quantity Resurfacing, and Work Goals and Performance 
Reviews. 

This research for better performance and efficiency 
in highway maintenance has contributed immeasurably 
to keeping the fast-growing highway system in first-class 
condition. 
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SKID PREVENTION CONFERENCE SET 


The Second International Skid Prevention Conference, 
sponsored by the Pennsylvania State University, the 
Transportation Research Board, and other agencies, will 
be held at University Park, Pennsylvania, September 22- 
26, 1975. Approximately 300 people are expected to 
attend the conference, which is devoted to the reduction 
of wet weather skidding accidents on highway and air- 
field pavements. The first conference was held in 
Charlottesville, Virginia, in 1958. The second confer- 
ence will review progress in the reduction of skidding 
accidents and promote more widespread use of applica- 
ble knowledge. 

Further information may be obtained from L. F. 
Spaine, Transportation Research Board, 2101 Constitu- 
tion Avenue, N.W., Washington, D.C. 20418. 


MAINTENANCE MANAGEMENT 
WORKSHOP SCHEDULED FOR 
LAS VEGAS, JULY 7-9 


The Third Maintenance Management Workshop, cospon- 
sored by the American Association of State Highway and 
Transportation Officials, the Transportation Research 
Board, and the Nevada Department of Highways, will be 
held at the Hotel Showboat, Las Vegas, Nevada, July 7-9, 
1975, 

Several sessions will deal with problems encountered 
by many maintenance engineers in working with budget 
officials to obtain funds. Other speakers will discuss 
evolving pavement management systems and their uses 


in long-range maintenance programs. Most of the discus- 
sion, however, will revolve around the use of the main- 
tenance management systems pioneered in the early 
1960s by Ontario, Virginia, Washington, and the city of 
Los Angeles and shortly thereafter by Louisiana, Utah, 
Michigan, and other state highway, city, and county 
organizations. 

Previous workshops were held at Ohio State Univer- 
sity in 1967 and the University of Illinois in 1970. 

Further information may be obtained from Adrian G. 
Clary, Transportation Research Board, 2101 Constitu- 
tion Avenue, N.W., Washington, D.C. 20418. 


Call for Papers on 
PERFORMANCE OF CONCRETE 


Transportation Research Board Committees on Perfor- 
mance of Concrete—Physical Aspects and Performance 
of Concrete—Chemical Aspects have issued a call for 


papers on the subject of unsatisfactory or abnormal field 
performance of portland cement concrete. In particular, 


case studies are sought that relate the physical and chemi- 


cal properties of the fresh and hardened concrete to a 
specific field problem for which a solution has been 


found or attempted. Subjects included within the scope 


are 


1. Plastic concrete properties, 
2. Interactions between hardened concrete and its 


immediate environment, e.g., moisture, tempera- 
ture, 

3. Use of admixtures, 

4. Concrete durability related to the manufacture, 


processing, and storage of concrete materials, and 
5. New concrete applications. 


Problems reported should be of general interest; those 
hat are related to the load-carrying or structural charac- 
eristics of concrete should be avoided. Cases for which 
orrective measures and problem diagnoses have been 
ade are especially desirable. 

It is intended that all acceptable papers will be pub- 
ished together in a single volume of concrete case 
tudies and that those submitted by August 10, 1975, 

ill be considered for formal presentation at the TRB 
nnual Meeting in January 1976. Offers of case studies 
hould be made to either David Stark, Research Petrog- 
apher, Portland Cement Association, 5420 Old Orchard 
Road, Skokie, Illinois 60076, or Fred R. Allen, Director 
f Technical Services, National Crushed Stone Associa- 
ition, 1415 Elliot Place, N.W., Washington, D.C. 20007. 


‘SPECIALTY CONFERENCE 
‘ON PAVEMENT DESIGN 


'The Highway Division of the American Society of Civil 
Engineers is sponsoring a Specialty Conference on Pave- 
ment Design for the Practicing Engineer on June 1-3, 
1975, at Georgia Institute of Technology, Atlanta. 

This program has been especially prepared for the 
practicing engineer and is most timely in view of the in- 
creasing cost and shortages of basic paving materials, 
particularly those that are energy dependent. The con- 


ference will develop a forum to assismilate for the partici- 


pants the latest and best known concepts for pavement 


design. The conference will be of particular value to con- 


sulting engineers, city engineers, county engineers, and 
others responsible for roadway design and construction. 

Additional information may be obtained from C. A. 
Machemehl, Jr., Committee Chairman, Post Office Box 
80703, Atlanta, Georgia 30341. 


Papers Sought for 
TRANSPORTATION RESEARCH FORUM 


Papers on all aspects of transportation are being invited 
for presentation at the Joint Conference of the U.S. 


Transportation Research Forum and the Canadian Trans- 


portation Research Forum to be held November 3-5, 
1975, in Toronto. 


The prestigious joint meeting of the 2 societies, which 
will be held in the Royal York Hotel, Toronto, will fol- 
low the unusual forum approach in which the contents 
of papers are discussed and analyzed in workshop ses- 
sions rather than being formally delivered by the authors. 
In addition to regular sessions, an interesting feature of 
the 3-day conference will be a round-table, idea-exchange 
forum to which registrants will be admitted only by sub- 
mitting a written idea when they register for the con- 
ference. 

A few of the general areas in which proposals for 
papers are requested are transportation policy issues, 
transport technology assessment process, intergovern- 
mental cooperation in transportation, interaction be- 
tween politics and economics in highway investment de- 
cisions, rail service, and barriers to development of 
capital investment in transportation. 

Abstracts (approximately 300 words) of proposed 
papers should be submitted as soon as possible to Roger 
N. Wolff, Joint Program in Transportation, 150 St. 
George Street, Toronto, Ontario, M5S 1A1, Canada, or 
Peter R. Stopher, Department of Civil Engineering, 
Northwestern University, Evanston, Illinois 60201, USA. 


INTERNATIONAL CONFERENCE ON 
ENVIRONMENTAL SENSING AND 
ASSESSMENT SET FOR 

LAS VEGAS 


Two previously announced conferences planned for 
Las Vegas in the fall of 1975 have now been resched- 
uled and combined into one meeting. The Third Joint 
Conference on Sensing Environmental Pollutants 
(JCSEP) and the International Symposium on Environ- 
mental Monitoring (ISEM) have been replaced by the 
International Conference on Environmental Sensing and 
Assessment, to be held at the Stardust Hotel in Las 
Vegas, September 14-19, 1975. 

|SEM, cosponsored by the Environmental Protection 
Agency, the World Health Organization, and the Uni- 
versity of Nevada, will present papers on monitoring 
techniques and devices available now, matters of in- 
terest to public officials, biologists, and public adminis- 
trators. JCSEP, with 9 agencies acting as cosponsors, 
will stress research and development papers on sensing 
techniques and devices and assessment of future op- 
tions, matters of interest to technologists, chemists, 
physicists, and forecasters. The cross-fertilization that 
should occur is one of the significant advantages of the 
combined conference. 

Information on the conference can be obtained 
from |EEE-TAB, 345 East 47th Street, New York, 
New York 10017, or from NERC/EPA, Post Office 
Box 15027, Las Vegas, Nevada 89114. 
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ASTM ASPHALT SYMPOSIUM 
TO BE HELD IN HOUSTON 


A call for papers has been issued for an ASTM Sympo- 
sium on Low Temperature Properties of Bituminous 
Materials and Compacted Bituminous Paving Mixtures to 
be held by the Committee on Road and Paving Materials 
during ASTM’s Committee Week in Houston, Texas, 
December 7-12, 1975. 

The scope of this symposium is to bring out new re- 
search on these 2 subjects by means of separate papers 
but research limited to test consideration below average 
ambient temperatures (i.e., below 70 F or 21 C). Itis felt 
that the properties of both the bituminous binder and 
the bituminous paving mixture at low temperatures are 
important factors in pavement performance, and there is 
a need for better understanding of these factors. 

Authors are invited to submit title and a 300- to 500- 
word abstract with an ASTM offer form, both in tripli- 
cate, by May 1 to the symposium chairman, L. W. 
Corbett, Exxon Research and Engineering Company, 
Post Office Box 51, Linden, New Jersey 07036. Offer 
forms are available from L. W. Corbett or Jane B. Wheeler, 
ASTM, 1916 Race Street, Philadelphia, Pennsylvania 
19103. 


Cornell Conference Planned on 
SOCIOECONOMIC EXPERIENCE ABROAD 


A conference emphasizing foreign experience that is 
relevant to transportation and land use planning in the 
United States is planned for July 22-23, 1975, at 
Cornell University, Ithaca, New York. Under the 
auspices of the Social, Economic, and Environmental 
Section of the Transportation Research Board and the 
Cornell University School of Environment and Engi- 
neering, the conference is open to all interested persons. 

Among the scheduled speakers is John Garlick, 
United Kingdom Department of the Environment, who 
will summarize experience with the British ‘‘injurious 
affection”’ provisions, including the number and size of 
payments made for residences lowered in value because 
of a highway. Spokesmen for governments with closely 
related experience—probably Washington State, Canada, 
West Germany, and, possibly, Australia, France and 
Japan—will offer comments. 

Other expected presentations include Canadian ex- 
perience with excess land acquisition for environmental 
control; goods movement and regulations experience in 
Canada and Australia; citizen participation, noise moni- 
toring, and modal-split considerations in Toronto; and 
British and United States experience in preserving 
neighborhood values in areas with high traffic volumes. 
At a dinner meeting July 22, a Canadian transportation 


official is expected to highlight critical areas in Cana- 
dian transportation. In addition to the conference pro- 
gram, meetings of several of the 9 committees involved | 
in planning the conference will be held, probably on 
July 23 or 24. 

Members of the Social, Economic, and Environ- 
mental Section and others interested in this July meet- 
ing can reserve rooms in advance at the Statler Inn in 
Ithaca (the Cornell Hotel School Laboratory) (single 
$17, double $23) or the College Town Motor Lodge, 
Ithaca (single $17.50, double $25). 

Additional information on the conference may be 
obtained from Kenneth E. Cook, Transportation Re- 
search Board, 2101 Constitution Avenue, N.W., Wash- 
ington, D.C. 20418. 


RIDE QUALITY SYMPOSIUM 


The 1975 Ride Quality Symposium, jointly sponsored 
by the National Aeronautics and Space Administration 
and the U.S. Department of Transportation, will be held 
in Williamsburg, Virginia, August 11-12, 1975. The goal 
of this symposium is to provide a forum for determining 
the current state of the art relative to providing a tech- 
nology base of ride quality information applicable to 
current and proposed transportation systems. Emphasis 
will focus on passenger reactions to ride environment and 
on implications of these reactions to the design and 
operation of transportation systems acceptable to trav- 
elers. 

Sessions will cover measured environments, experi- 
mental studies of ride quality, noise and other nonmotion 
environmental variables, economics of ride quality, ride 
quality acceptance modeling and criteria, and investiga- 
tive approaches and techniques. 

A registration fee of $10.00 will be charged. Further 
information may be obtained from A. Robert Kuhlthau, 
Department of Engineering Science and Systems, Uni- 
versity of Virginia, Post Office Box 5127, Charlottesville, 
Virginia 22903. 


OGRAM FINALIZED FOR 
TH SUMMER MEETING OF 
RANSPORTATION RESEARCH BOARD 


e@ Eighth Summer Meeting of the Transportation Re- 
arch Board is scheduled for August 4-7, 1975, at the 
miversity of Michigan, Ann Arbor. Technical sessions 
ring 4 mornings and 1 evening and transportation- 
iented tours have been planned. 

Registration will begin on Sunday, August 3. The 
vening session will feature welcome and greetings 

2m civic and industry figures, and the Monday morn- 
technical session will have as its topic, The Auto- 


On Tuesday morning, the session topic will be Design- 
ng the Vehicle-Highway System From the Driver’ View- 
pint. The subject will be discussed by a highway de- 
In engineer, a traffic engineer with experience in sign 
evelopment, an automotive engineer concerned with 
ihe from the vehicle, and a psychologist concerned 


jith the driver’s vision. 

The Movement of Freight is the subject of the Wednes- 
ay morning session. Officials of rail transport, air trans- 
Drt, inland waterway, and trucking organizations will 


discuss the roles of these modes in the movement of 
freight during the rest of this century. 

A special evening session on Wednesday will be de- 
voted to A Look at Future Transportation. Subjects will 
include land use management as a tool for reduced trans- 
portation investment and the role of rail transportation 
in meeting statewide needs. 

Urban Transportation is the theme of the Thursday 
morning session. Innovations in bus priority systems 
and other transit areas, demand-responsive systems, para- 
transit developments in Orange County, California, and 
bus transit improvements in Seattle will be discussed. 

Each afternoon a variety of tours and field trips to 
agencies, industry installations, technical centers, and 
sites of general and historic interest in the Detroit and 
Ann Arbor areas will be available. Tours to Ann Arbor 
facilities will also be available on Tuesday evening. 

Monday evening will be devoted to a banquet and an 
address by a prominent speaker. A number of TRB com- 
mittees and councils will hold interim meetings during 
and immediately after the Eighth Summer Meeting. 

Registration and reservation information forms will 
be mailed to TRB members in early May. 


41 


42 


Patience, Please! 


The Publications Office of the Transportation Research 
Board frequently receives letters or phone calls saying, for 
example, ‘| have my copies of Transportation Research 
Record 512 and 513, but | haven't received 511 yet. 
Please send it.’” The usual explanation is that publica- 
tions are not always printed and mailed in sequence, and 
511 may still be on the press or in the bindery. This ap- 
plies to most numbered TRB publications. We ask your 
patience in this matter. Please wait a reasonable period 
of time before claiming nonreceipt. 


Using the Bicycle 


Bicycling Science: Ergonomics and Mechanics. Frank 
Rowland Whitt and David Gordon Wilson. The MIT 
Press, 28 Carleton Street, Cambridge, Massachusetts 
02142. 248 pp., $12.95. 


The use of the bicycle—’’the simplest, quietest, most 
efficient, and least lethal of modern vehicles’’—is keeping 
pace with growing concerns about automobile exhaust 
pollutions, gasoline scarcity, and physical flabbiness. The 
appearance of this comprehensive study of the bicycle 
and its rider as a vehicular entity is another indication 
that the bicycle revival is no passing frivolity. 

The last study of comparable scientific seriousness 
appeared in 1966; in this century, it would seem, engi- 
neers have regarded only motor vehicles as worthy of at- 
tention. In Bicycling Science, 2 engineers examine the 
mechanical and physiological aspects of this form of 
transportation in a detailed way. Their study is both 
pertinent and valuable, given the bicycle’s increasing 
role as an alternative means of travel for commuters— 
and for others who use it for more than the occasional 
excursion. 

The book itself is not designed for casual cyclists, but 


— Bicycling Ergonomics Frank — 
Science and Rowland Whit: 
Mechanics. .and 
David Gordc 
Wilson 


the technical information is presented in a highly readab 
fashion, and the mathematical treatment is kept at as 
elementary a level as an explanation of dynamic be- 
havior allows. The study begins with the energy require 
ments for bicycling—an introduction to ergonomics and 
the food-fueled, air-breathing, air-cooled ‘‘human”’ en- 
gine. It continues with a review of the natural forces 
opposing motion and applied braking force, steering and 
stability, and construction materials. Design criteria anc 
considerations are given, which will enable the reader to 
understand how much of an improved performance te 
expect from specific design changes, within the limits 
imposed by human capacities and the irreducible forces 
of wind and road resistance. 

Bicycles from the past, the present, and very likely 
the future are described and illustrated in many interest. 
ing pictures. It becomes clear that the bicycle has by nc 
means come to the end of the evolutionary road. The 
book also presents some unusual applications of ‘peopl 
power to other modes of transportation, including wate 
cycles and air cycles. 


e Law and Roadside Hazards 


The Law and Roadside Hazards. James F. Fitzpatrick, 
Michael N. Sohn, Thomas E. Silfen, and Robert H. Wood. 
Insurance Institute for Highway Safety. Available from 
The Michie Company, Post Office Box 7587, Charlottes- 
ville, Virginia 22906. 592 pp., $28.50. 


e result of an exhaustive 2-year study by 4 attorneys 
Washington, D.C., this definitive book contains a wide 
nge of strategies for citizens and organizations to har- 
ss federal, state, and local laws to eliminate roadside 
zards. 

The book points out the “surprising lag in the devel- 
ment of the law in response to the roadside hazard,” 
en though “‘of the 56,000 highway deaths in 1972, 

ut One-third reportedly occurred when the vehicle 
llided with a fixed object on or along the road, rolled 
er (possibly because of steep roadside slopes or drop- 
iffs), or otherwise came to grief after leaving the pave- 
ent.” 

| Factors that may have contributed to the law’s indif- 
erence, it says, include ‘‘the preoccupation of state and 
deral governments with new construction,” and ‘‘the 
=ndency of private litigants to be concerned essentially 
vith compensation for injuries, rather than eliminating 
ne agent of injuries.’ 


The Law and Roadside Hazards focuses on the respon- 


‘ibility and liability of 


1. Highway engineers and consultants accountable for 
lesigning roadside hazards; 

2. Road contractors accountable for faulty construc- 
jion and failure to eliminate hazards; 

3. Utility companies accountable for dangerously 
olaced light and utility poles and for concrete and other 
10nbreakaway pole supports; and 

4. Federal, state, and local agencies and officials ac- 
sountable for dangerous guardrails, culverts, signs, em- 
yankments, trees, shoulders, and bridge supports and for 
00r judgment in failing to correct known roadside 
razards. 


According to the book, ‘Highway authorities, to 
oid assertions of liability, should provide motorists 
vith an unobstructed recovery zone in which they can 
ring their vehicles to a safe stop. .. . Obstacles or de 
ices capable of causing collisions resulting in injury or 
Jeath should not be placed so close to a highway that a 
lriver cannot stop before hitting them. .. . If a govern- 
nent maintains dangerous cbstacles or devices on or 
lear the highway, even if they are devices such as guard- 
ails, the courts will hold the government liable for the 
njuries suffered in collisions with them.” 

The book cites various cases that, it says, demonstrate 
he “growing judicial recognition that the duty of those 
esponsible for the design and maintenance of highways 
xtends beyond the prevention of crashes. Rather, these 
ases focus on the need to reduce losses when accidents 
yecur.”’ 


In the book, the authors point out that the distinction 
between accident causation and injury causation is well- 
known to the courts in the context of product liability. 
They contend that principles that pushed vehicle manu- 
facturers to correct vehicle defects Causing crash losses 
can be applied to highway roadside design defects. 

; “There are sound reasons,’’ says the book, ‘for argu- 
ing that, if a manufacturer may be liable for designing a 
car in such a way that it exacerbates the injuries suffered 
by its passengers in a collision, even though the design 
did not cause the collision, then highway authorities 
ought to be liable for designing a highway environment 
with fixed roadside obstacles, which also exacerbate 
injuries,’ 

Review from Status Report, Vol. 10, No. 1, 

Insurance Institute for Highway Safety 


materials 
science 


A Halsted Press book 


Materials Science 


Materials Science. J. C. Anderson, K. D. Leaver, J. M. 
Alexander, and R. D. Rawlings. A Halsted Press Book. 
John Wiley and Sons, 605 Third Avenue, New York, N.Y. 
10016. 411 pp., $14.95. 


This thoroughly revised and expanded second edition 
presents a complete introductory materials science course 
for all engineering students. The only prerequisites are a 
reasonable grounding in physics and an elementary 
knowledge of chemistry. Fundamental mechanical, elec- 
trical, magnetic, and dielectric properties of crystalline 
and noncrystalline materials are dealt with; basic atomic 
theory is used to explain bulk properties. A particular 
feature is the authors’ use of modern wave mechanical 
ideas from the outset. 

After dealing with the basic structure of the atom, 
the Periodic Table, molecules and bonding, crystal struc 
tures, interatomic forces, and crystal defects, the authors 
turn to specific properties of materials, referring wherever 
possible to actual engineering materials. In this way they 
cover mechanical properties, thermodynamic properties, 
alloys and ceramics, polymers, electrical conduction in 
metals, semiconductors, magnetic materials, and dielec- 


trics. 
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Throughout, a full selection of problems is provided 
for the student. A new feature of this edition is the com- 
prehensive range of self-assessment questions that accom- 
pany each chapter. To round out the volume, appen- 
dexes deal with units and conversion factors, physical 
constants, and the physical properties of the elements. 

Although primarily intended for engineering students, 
this text provides an adequate introductory treatment 
for metallurgists and materials scientists. It can also be a 
useful addition to courses in physics and chemistry. 


Reducing Highway Noise 


The Audible Landscape: A Manual for Highway Noise 
and Land Use. Federal Highway Administration, U.S. 
Department of Transportation. $1.55. Available from the 
U.S. Government Printing Office (Stock No. 5000-0079) 
and through the National Technical Information Service. 


The Federal Highway Administration recently published 
a manual explaining the ways in which the impact of 
highway-generated noise can be reduced through effec- 
tive land use control. The publication, The Audible 
Landscape: A Manual for Highway Noise and Land Use, 
is designed to assist local government officials in dealing 
with noise-sensitive land uses. 

The Federal Highway Administration believes that the 


highway traffic noise problem must be attacked from 3 


different directions: 


1. Devising highway facility measures, such as im- 
proved design, optimization of traffic operations, and 
construction of noise barriers; 

2. Reducing noise emissions from the motor vehicle 
source; 

3. Achieving effective land use control to obtain 
noise compatible development. 


Items 1 and 2 are currently being studied and resolved 
by federal and state agencies and private industry. How- 
ever, land use control is traditionally an area of local 
government responsibility and has received very little at- 
tention. 

The purpose of The Audible Landscape is to assist 
local government officials in achieving compatible devel- 
opment in areas that have high noise levels. The manual 
presents many types of administrative mechanisms and 
techniques that are available to local governments to 
achieve this compatibility. The manual also presents in- 
formation for builders and developers on physical tech- 
niques that can be employed to help comply with the ad- 
ministrative techniques adopted by the local govern- 
ments. Finally, the manual addresses implementation 
strategies that local governments may wish to consider 
when initiating their programs. 

The manual contains sample ordinances for each ad- 
ministrative technique discussed and also 3 case studies 
on communities that have adopted comprehensive land 


use programs for noise compatibility. The case studies 
help illustrate how a land use control program must be 
tailored for each community in order to fit the various 
community factors. Such factors include population 
density, political and environmental conditions, com- 
munity goals, and existing state legislation related to 


_local ordinances on land use. 


In cooperation with state highway departments, the 
Federal Highway Administration is furnishing copies of 
the manual to local government officials. Local officials 
who have not already received a copy should write to 
Office of Environmental Policy (HEV-21), Federal High- 
way Administration, Washington, D.C. 20590. 


Gasoline Saving and Alternatives 
for the Automobile Studied by Rand 


How to Save Gasoline: Public Policy Alternatives for the 
Automobile. The Rand Corporation, Santa Monica, 
California. 168 pp. Price and details of availability from 
the National Science Foundation, 1800 G Street, N.W., 
Washington, D.C, 


This report is part of the Rand Corporation's continuing 
research program on The Evaluation of Measures to Con- 
serve Energy, funded by a grant from the National 
Science Foundation. The general focus of the program 
is on the rapid increase in demand for energy in all sec- 
tors of the U.S. economy, the conflict between this de- 
mand and the national goal of reducing our dependence 
on foreign energy supplies, and the implications of this 
conflict for governmental policy-making. 

This report is the first of 3 reports describing a study 
of alternative measures and public policies for conserving 
energy used by automobiles—the most important energy 
consumer in the transportation sector. The study has 2 
purposes: One is to develop analytical tools to help eval: 
uate national energy conservation policies for private 
automobile transportation, and the other is to apply the 
tools in a systematic analysis and comparison of several 
alternative policy instruments. The study focuses on 2 
classes of policy instruments: those that raise the price 


HOW TO SAVE GASOLINE: 


PUBLIC POLICY ALTERNATIVES FOR THE AUTOMOBILE 


PREPARED FOR THE NATIONAL SCIENCE FOUNDATION 
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driving and those that aim to improve average auto- 

bile fuel economy through regulatory means. 

The authors summarize the methodological approach 
present the findings and tentative policy implications 

the study. The report should be of interest to legisla- 

$s, policy-makers, and others who are involved in 

rgy Conservation in the transportation sector and to 

automobile and petroleum industries. 


m Steam to Electricity 


When the Railroads Electrified. William D. Middleton. 
Kalmbach Books, 1027 North Seventh Street, Milwaukee, 
Wisconsin 53233. 440 pp., $30.00. 


| 
| 
| 
| 


scent successes in Europe and Japan have generated a 
newed interest in the electrification of main-line rail- 
ds in the United States. Growing concern for the en- 
jonment and now the energy crisis have further stimu- 
ged this interest. It is perhaps appropriate that, at this 
me of renewed interest, a definitive book should appear 
| past main-line electrifications in North America. This 
sok traces the development of electrified railroads 

pm the earliest days. It contains significant informa- 
»n on the how and why of the past electrifications, and 
ye chapter is devoted to the future of electrification in 
= United States. 


>) THE FINAL REPORT 


tudents Compete With Urban Vehicle Design Competition 1972 
esigns for the 


irban Car 


Universal Vehicle Design Competition, 1972: The Final 
Report. SCORE, Inc., Room 5-336 Massachusetts Insti- 
tute of Technology, Cambridge, Massachusetts 02139. 
178 pp., $5.00. 


CORE (Student Competitions on Relevant Engineering) 
a student-run, nonprofit corporation established to 
rganize competitions at the university level to develop 
gnificant new engineering designs. 

SCORE's first project was the 1971-1972 Urban Ve- 
icle Design Competition, in which teams of engineering 
udents at universities across the country were invited 
y demonstrate how student imagination could be ap- 
lied to the problem of building an urban car designed 
yr low emissions, safety, and performance. 


The competition's final report is now available from 
SCORE. The 178-page book contains a discussion of the 
automobile’s role in the urban environment, background 
information on UVDCs organization, and technical de- 
scriptions of the 66 student-built cars. The vehicles in- 
corporated innovations such as hydrogen-fueled engines, 
sophisticated drunk testers, front wheels that turn 90 
degrees for easy parking, and 5-mph beer-can bumpers. 


Ohio DOT Publishes Report 
on Mercury Sign Lighting 


Mercury Vapor Sign Lighting. Bureau of Design Services, 
Ohio Department of Transportation, 25 South Front 
Street, Columbus, Ohio 43215. 40 pp. 


This report covers the work of a 7-member committee 
formed by the Bureau of Design Services (with the as- 
sistance of the Bureau of Traffic Control) of the Ohio 
Department of Transportation to develop a design for 
the use of mercury vapor luminaires for sign lighting. 
The object of the research was to take advantage of the 
longer life of mercury vapor lamps and thereby minimize 
the maintenance hazard associated with lamp replace- 
ment. 

The researchers formulated a specification for mer- 
cury vapor sign lighting and evaluating lighting industry 
luminaires as to acceptability of physical features, light- 
ing performance, and compatibility with equivalent 
fluorescent lighting fixtures commonly in use. 

After the completion of the evaluation, 3 luminaires 
were found to be acceptable with minor modifications 
and another was acceptable with major modifications. 
The researchers then developed a typical support system 
for installation of the approved luminaires on sign struc- 
tures. 


Journal of Safety Research Issued 
Quarterly by National Safety Council 


Journal of Safety Research. Gerald J. Driessen, Editor. 
National Safety Council, 425 North Michigan Avenue, 
Chicago, I!linois 60611. $15.00 annually (20 percent 
discount to NSC members). 


A publication of the National Safety Council, the Journal 
of Safety Research is designed to serve the members of 
the safety community by publishing reports of research 
in all areas of safety. The forerunner to the Journal, 
Traffic Safety Research Review, was published as a 
quarterly supplement to Traffic Safety magazine from 
1957 through 1968 and contained many of the now 
classic articles in traffic safety by authors such as B. J. 
Campbell, William Haddon, Ted Forbes, Ron Coppin, 
Tom Rockwell, H. Laurence Ross, Fletcher Platt, and 
Julian Waller. Since its emergence as a separate publica- 
tion in 1969, the Journal of Safety Research, while con- 
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Game Theory in an Intersection Accidant/Prentice 

* perception of Traffic Signs/Summala, Naatanen 
Marihuana and Driving Riak/Smart 
Economic Analysis of Huzards/Cannon 
Reported Seat Belt Use /Fhundr, Hane 
Official Action against Problom Drivora/Schuster 
Alcohol in Fatalities/McBay, Hudson, Hamrick, Beaubier 


JOURNAL OF 
SAFETY 


RESEARCH 


A National Safety Council Publication 


tinuing to emphasize traffic safety research, has devoted 
significant space to research in nontraffic areas such as 
industrial safety. In recent issues, major articles have 
been published on motor vehicle inspection, roadway 
illumination and accidents, effectiveness of safety cam- 
paigns, cost effectiveness, motorcycle crashes, counter- 
measure evaluation, alcohol, accident records, road-user 
characteristics, and system safety analysis. 

All articles published in the Journal of Safety Re- 
search are submitted by the authors and are subjected to 
stringent review by an independent editorial board as 
well as by the Journal staff. In addition to full length 
articles, the Journal includes abstracts of material pub- 
lished elsewhere, listings of in-process research, and 
Research Notes, a section devoted to innovative research 
methodology and preliminary results. 


Definitive Time and Cost 
Control System Outlined 
in Case History Form | 


Time, Cost, and Architecture. George T. Heery. McGraw- 
Hill Book Company, 1221 Avenue of the Americas, New 
York, New York. 192 pp., $16.50. 


With the help of this new book, architects, engineers, an 
construction managers can effectively control not only 
the cost of building construction but the time required 
for the design and construction process itself. The book 
explains how to predict the final cost of a building and 
its date of beneficial occupancy to a reasonable degree. 
It presents a program for a whole new architectural and 
engineering service combined with construction man- 
agement that may well represent the architectural pro- 
fession’s major direction for the future. 

This book presents the how-to’s of a definitive system 
for time and cost control that may be used in any pro- 
gram, no matter what the requirements, quality levels, 
or design goals may be. The system has worked quite 
remarkably on many projects of varying sizes and types, 
for private and governmental owners, and in various 
areas of the United States, including some of the most 
difficult construction markets in the country. 

Fourteen case histories show how construction man- 
agement can bring about entirely new directions in 
design. Other sections include an introduction to the 
time-cost control system, guidance for predecision 
analysis, the use of system approach to design, and 
ways to apply a cost-control system. In addition, the 
book discusses time control, contract time provisions, 
contract time-extension rulings, and use of the critical 
path method and other computer-assisted scheduling 
techniques. It also provides helpful facts on phased 
construction and transferable contracts, bid and negoti- 
ations management, and construction management in 
the construction phase. 

Time, Cost, and Architecture dispels the notion that 
when there is strong control of cost and time the design 
must suffer. It shows that architectural design and con- 
struction management are now an inseparable part of a 
process that must be carried out well to produce archi- 
tecture that is successful not only from a visual view- 
point but also from a social, economic, and environ- 
mental viewpoint. 

Finally, for the construction manager, the book is 
also the first complete guide from predesign to move-in 
for an owner-client’s construction program. 


W PUBLICATIONS OF THE 
ANSPORTATION RESEARCH BOARD 


nning for Bus Transit 

Subject areas: maintenance, general; construction and 
intenance equipment; traffic measurements; urban 
nsportation systems. Transportation Research Record 
3, 39 pp., $2.00. 


affic Operations 
Subject area: traffic control and operations. Trans- 
rtation Research Record 514, 55 pp., $2.40. 


aracteristics of and Factors Influencing Bituminous 
terials and Mixtures 

| Subject areas: bituminous materials and mixes; main- 
mance, general. Transportation Research Record 515, 
p7 pp., $6.80. 


ansportation for the Poor, the Elderly, and the 
jisadvantaged 

Subject area: transportation economics. Transporta- 
n Research Record 516, 47 pp., $2.20. 


serformance of Earth Retaining Structures and 
ile Foundations 

Subject areas: bridge design; foundations (soils); 
nechanics (earth mass). Transportation Research Record 
"17,93 pp., $4.00. 


ieometric Highway and Culvert Design 
Subject areas: highway design; highway drainage; 


a a aa el 


io order Transportation Research Board publications, 
neck the appropriate box below and circle the number. 
you wish to receive a copy of the Board’s current pub- 


mechanics (earth mass). Transportation Research Record 
518, 64 pp., $2.60. 


Public Transportation Planning Issues 

Subject areas: urban transportation administration; 
urban transportation systems. Transportation Research 
Record 519, 85 pp., $3.80. 
Driver Performance 


Subject area: road user characteristics. Transporta- 
tion Research Record 520, 47 pp., $2.20. 


Asphalt Concrete Pavement Design 

Subject areas: pavement design; pavement perfor- 
mance; bituminous materials and mixes; mechanics 
(earth mass). Transportation Research Record 521, 83 
pp., $3.60. 


New Transportatin Systems 
Subject area: urban transportation systems. Trans- 
portation Research Record 522, 76 pp., $3.40. 


Future Role of Driver Licensing in Highway Safety 
Subject areas: highway safety; road user characteris- 
tics. Special Report 151, 52 pp., $2.20. 


HRIS Abstracts 

Vol. 7, No. 3, September 1974, 367 pp., $5.50 
HRIS Abstracts 

Vol. 7, No. 4, December 1974, 306 pp., $5.50. 


HRIS Abstracts 
Vol. 8, No. 1, March 1975, 327 pp., $5.50. 


lications catalog, check the first box. Mail the coupon 
to Transportation Research Board, 2101 Constitution 
Avenue N.W., Washington, D.C. 20418. 
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THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board's 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 
propriate research findings. The Board's 
program is carried out by more than 
150 committees and task forces com- 
posed of more than 1,800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the U.S. Department of 
Transportation, and other organiza- 
tions interested in the development of 
transportation. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 
Academy and are drawn from academic, 
industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is not a 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
Its advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 


